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HUMAN PROTEASE MOLECULES 

TECHNICAL FIELD 

5 This invention relates to nucleic acid and amino acid sequences of human protease 

molecules and to the use of these sequences in the diagnosis, treatment, and prevention of 
cell proliferative and immune disorders. 

BACKGROUND OF THE INVENTION 

10 Proteolytic processing is an essential component of normal cell growth, 

differentiation, remodeling, and homeostasis. The cleavage of peptide bonds within cells 
is necessary for the maturation of precursor proteins to their active form, the removal of 
signal sequences from targeted proteins, the degradation of incorrectly folded proteins, and 
the controlled turnover of peptides within the cell. Proteases participate in apoptosis, 
1 5 inflammation, and in tissue remodeling during embryonic development, wound healing, 
and normal growth. They are necessary components of bacterial, parasitic, and viral 
invasion and replication within a host. Four principal categories of mammalian proteases 
have been identified based on active site structure, mechanism of action, and overall three- 
dimensional structure. (Beynon, R.J. and J.S. Bond (1994) Proteolytic, Enzymes: A 
20 Prar.tir.a1 Ap proach. Oxford University Press, New York, NY, pp. 1-5.) 

The serine proteases (SPs) are a large family of proteolytic enzymes that include 
the digestive enzymes, trypsin and chymotrypsin; components of the complement cascade 
and of the blood-clotting cascade; and enzymes that control the degradation and turnover 
of macromolecules of the extracellular matrix. SPs are so named because of the presence 
25 of a serine residue found in the active catalytic site for protein cleavage and usually within 
the sequence GDSGGP. The active site of all SP is composed of a triad of residues 
including the aforementioned serine, an aspartate, and a histidine residue. SPs have a 
wide range of substrate specificities and can be subdivided into subfamilies on the basis of 
these specificities. The main sub-families are trypases which cleave after arginine or 
30 lysine; aspases which cleave after aspartate; chymases which cleave after phenylalanine or 
leucine; metases which cleavage after methionine; and serases which cleave after serine. 
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The SPs are secretory proteins containing N-terminal signal peptides which export 
the immature protein across the endoplasmic reticulum prior to cleavage, (von Heijne, G. 
(1986) Nuc. Acid. Res. 14:5683-5690). Differences in these signal sequences provide' one 
means of distinguishing individual SPs. Some SPs, particularly the digestive enzymes, 

5 exist as inactive precursors or preproenzymes and contain a leader or activation peptide on 
the C-terminal side of the signal peptide. This activation peptide may be 2-12 amino acids 
in length, and extend from the cleavage site of the signal peptide to the N-terminus of the 
active, mature protein. Cleavage of this sequence activates the enzyme. This sequence 
varies in different SPs according to the biochemical pathway and/or its substrate. (Zunino, 

) S.J. et al. (1990) J. Immunol. 144:2001-2009; and Sayers, T.J. et al. (1994) J. Immunol. 
152:2289-2297.) 

Cysteine proteases are involved in diverse cellular processes ranging from the 
processing of precursor proteins to intracellular degradation. Mammalian cysteine 
proteases include lysosomal cathepsins and cytosolic calcium activated proteases, calpains. 
Cysteine proteases are produced by monocytes, macrophages and other cells of the 
immune system which migrate to sites of inflammation and in their protective role secrete 
various molecules to repair damaged tissue. These cells may overproduce the same 
molecules and cause tissue destruction in certain disorders. In autoimmune diseases such 
as rheumatoid arthritis, the secretion of the cysteine protease, cathepsin C, degrades 
collagen, laminin, elastin and other structural proteins found in the extracellular matrix of 
bones. The cathepsin family of lysosomal proteases includes the cysteine proteases; 
cathepsins B, H, K, L, 02, and S; and the aspartyl proteases; cathepsins D and G. Various 
members of this endosomal protease family are differentially expressed. Some, such as 
cathepsin D, have a ubiquitous tissue distribution while others, such as cathepsin L, are 
found only in monocytes, macrophages, and other cells of the immune system. 

Abnormal regulation and expression of cathepsins is evident in various 
inflammatory disease states. In cells isolated from inflamed synovia, the mRNA for 
stromelysin, cytokines, TIMP-1, cathepsin, gelatinase, and other molecules is 
preferentially expressed. Expression of cathepsins L and D is elevated in synovial tissues 
from patients with rheumatoid arthritis and osteoarthritis. Cathepsin L expression may 
also contribute to the influx of mononuclear cells which exacerbates the destruction of the 
rheumatoid synovium. (Keyszer, G.M. (1995) Arthritis Rheum. 38:976-984.) The 
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increased expression and differential regulation of the cathepsins is linked to the metastatic 
potential of a variety of cancers and as such is of therapeutic and prognostic interest. 
(Chambers, A.F. et al. (1993) Crit. Rev. Oncog. 4:95-114.) 

Cysteine proteases are characterized by a catalytic domain containing a triad of 
5 amino acid residues similar to that found in serine proteases. A cysteine replaces the 
active serine residue. Catalysis proceeds via a thiol ester intermediate and is facilitated by 
the side chains of the adjacent histidine and aspartate residues. 

Aspartic proteases include bacterial penicillopepsin, mammalian pepsin, renin, 
chymosin, and certain fungal proteases. The characteristic active site residues of aspartic 
10 proteases are a pair of aspartic acid residues, e.g., asp33 and asp213 in penicillopepsin. 
Aspartic proteases are also called acid proteases because the optimum pH for activity is 
between 2 and 3. In this pH range, one of the aspartate residues is ionized, the other un- 
ionized. A potent inhibitor of aspartic proteases is the hexapeptide, pepstatin, which in the 
transition state resembles normal substrates. 
1 5 Carboxypeptidases A and B are the principal mammalian representatives of the 

metallo-protease family. Both are exopeptidases of similar structure and active sites. 
Carboxypeptidase A, like chymotrypsin, prefers C-terminal aromatic and aliphatic side 
chains of hydrophobic nature, whereas carboxypeptidase B is directed toward basic 
arginine and lysine residues. Active site components include zinc, with its three ligands of 
20 two glutamic acid and one histidine residues. 

Many other proteolytic enzymes do not fit any of the major categories discussed 
above because their mechanisms of action and/or active sites have not been elucidated. 
These include the aminopeptidases and signal peptidases. 

Aminopeptidases catalyze the hydrolysis of amino acid residues from the amino 
25 terminus of peptide substrates. Bovine leucine aminopeptidase is a zinc metallo-enzyme 
that utilizes the sulfydryl groups from at least three reactive cysteine residues at its active 
site in the binding of metal ions. (Cuypers, H.T. et al. (1982) J. Biol. Chem. 257:7086- 
7091.) 

Signal peptidases are a specialized class of proteases found in all prokaryotic and 
30 eukaryotic cell types that serve in the processing of signal peptides from certain proteins. 
Signal peptides are amino-terminal sequences on a protein which directs the protein from 
its ribosomal assembly site to a particular cellular or extracellular location. Once the 

-3- 



BNSDOCID <WO__9936550A2J_> 



WO 99/36550 



PCT7US99/00655 • 

protein has been exported, removal of the signal sequence by a signal peptidase and 
posttranslational processing, e.g., glycosylate or phosphorylation, activate the protein. 
Signal peptidases exist as multi-subunit complexes in both yeast and mammals. The 
canine signal peptidase complex is composed of five subunits; all associate with the 
5 mitochondrial membrane, and containing hydrophobic regions that span the membrane 
one or more times. (Shelness, G.S. and Blobel, G. (1990) J. Biol. Chem. 265:9512-9519.) 
Some of these subunits serve to fix the complex in its proper position on the membrane 
while others contain the actual catalytic activity. The catalytic activity appears to involve 
a serine residue in its active site. 
10 Proteasome is an intracellular protease complex which is found in some bacteria 

and in all eukaryotic cells and plays an important role in cellular physiology. Proteasomes 
are responsible for the timely degradation of cellular proteins of all types and control 
proteins that function to activate or repress cellular processes such as transcription and cell 
cycle progression. (Ciechanover, A. (1994) Cell 79:13-21.) Proteasomes act on proteins 
15 which have been targeted for hydrolysis by the covalent attachment of a small protein 
called ubiquitin to lysine side chains of the protein. Ubiquitin-proteasome systems are 
implicated in the degradation of mitotic cyclic kinases, oncoproteins, tumor suppressor 
genes (p53), cell surface receptors associated with signal transduction, transcriptional 
regulators, and mutated or damaged proteins. (Ciechanover, supra.) Proteasomes are large 
20 ( ~ 2000 kDa), multisubunit complexes composed of a central catalytic core containing a 
variety of proteases and terminal subunits that serve in substrate recognition and regulation 
of proteasome activity. 

Protease inhibitors play a major role in the regulation of the activity and effect of 
proteases. They have been shown to control pathogenesis in animal models of proteolytic 
25 disorders. (Murphy, G. (1991) Agents Actions Suppl 35:69-76.) In particular, low levels 
of the cystatins, low molecular weight inhibitors of the cysteine proteases, seem to be 
correlated with malignant progression of tumors. (Calkins, C. et al (1995) Biol Biochem 
Hoppe Seyler 376:71-80.) The balance between levels of cysteine proteases and their 
inhibitors is also significant in the development of disorders. Specifically, increases in 
30 cysteine protease levels, when accompanied by reductions in inhibitor activity, are 

correlated with increased malignant properties of tumor cells and the pathology of arthritis 
and immunological diseases in humans. 
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The serpins are high molecular weight, e.g., 370-420 amino acid residues, 
inhibitors of mammalian plasma serine proteases. Many of these inhibitors serve to 
regulate the blood clotting cascade and/or the complement cascade in mammals. 
Prominent among these inhibitors are a-1 protease inhibitor, a-l-antichymotrypsin, 

5 antithrombin III, and the "universal protease inhibitor" a-2 macroglobulin. a-1 protease 
inhibitor is primarily effective against the neutrophil elastase but combines with other 
serine proteases as well, a-1 protease inhibitor, a-l-antichymotrypsin, and antithrombin 
III all show striking sequence homology, suggesting that specialization of these inhibitors 
has occurred in response to specialization of the corresponding proteases themselves. 

1 o The discovery of new human protease molecules and the polynucleotides encoding 

them satisfies a need in the art by providing new compositions which are useful in the 
diagnosis, treatment, and prevention of cell proliferative and immune disorders. 

SUMMARY OF THE INVENTION 

1 5 The invention features substantially purified polypeptides, human protease 

molecules, referred to collectively as "HUPM" and individually as "HUPM-1", "HUPM- 
2", "HUPM-3", "HUPM-4", "HUPM-5", "HUPM-6", "HUPM-7", "HUPM-8", "HUPM- 
9", "HUPM-10", "HUPM-1 1", and "HUPM-12". In one aspect, the invention provides a 
substantially purified polypeptide, HUPM, comprising an amino acid sequence selected 
20 from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
NO:10, SEQ ID NO:l 1, and SEQ ID NO:12, and fragments thereof. 

The invention further provides a substantially purified variant of HUPM having at 
least 90% amino acid identity to the amino acid sequences of SEQ ID NO.l , SEQ ID 
25 NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:8, SEQ ID NO:9, SEQ ID NO.10, SEQ ID NO:l 1, and SEQ ID NO:12, or to a 
fragment of any of these sequences. The invention also provides an isolated and purified 
polynucleotide encoding the polypeptide comprising an amino acid sequence selected 
from the group consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
30 SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
NO: 10, SEQ ID NO: 1 1 , and SEQ ID NO: 12, and fragments thereof. The invention also 
includes an isolated and purified polynucleotide variant having at least 90% 
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polynucleotide identity to the polynucleotide encoding the polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO:2, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:l 1, and SEQ ID NO: 12, and fragments 
5 thereof. 

Additionally, the invention provides a composition comprising a polynucleotide 
encoding the polypeptide comprising the amino acid sequence selected from the group 
consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID 
10 NO:ll, and SEQ ID NO:12, and fragments thereof. The invention further provides an 
isolated and purified polynucleotide sequence which hybridizes under stringent conditions 
to the polynucleotide encoding the polypeptide comprising an amino acid sequence 
selected from the group consisting of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, 
15 SEQ ID NO.10, SEQ ID NO:l 1, and SEQ ID NO:12, and fragments thereof, as well L an 
isolated and purified polynucleotide sequence which is complementary to the 
polynucleotide encoding the polypeptide comprising the amino acid sequence selected 
from the group consisting of SEQ ID NO: 1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
20 NO: 1 0, SEQ ID NO: 1 1 , and SEQ ID NO: 1 2, and fragments thereof. 

The invention also provides an isolated and purified polynucleotide comprising a 
polynucleotide sequence selected from the group consisting of SEQ ID NO: 13, SEQ ID 
NO: 14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO: 17, SEQ ID NO:18, SEQ ID NO:19, 
SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24. 
25 The invention further provides an isolated and purified polynucleotide variant having at 
least 90% polynucleotide identity to the polynucleotide comprising a polynucleotide 
sequence selected from the group consisting of SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO:15, SEQ ID NO:16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:2 1 , SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24, and fragments 
30 thereof, as well as an isolated and purified polynucleotide which is complementary to the 
polynucleotide comprising a polynucleotide sequence selected from the group consisting 
of SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ 
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ID NO: 18, SEQ ID NO: 19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, and SEQ IDNO:24, and fragments thereof. 

The invention further provides an expression vector containing at least a fragment 
of the polynucleotide encoding the polypeptide comprising an amino acid sequence 
5 selected from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, 
SEQ ID NO: 10, SEQ ID NO: 1 1 , and SEQ ID NO: 1 2, and fragments thereof. In another 
aspect, the expression vector is contained within a host cell. 

The invention also provides a method for producing a polypeptide comprising the 
10 amino acid sequence of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ 
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 10, 
SEQ ID NO:l 1, or SEQ ID NO: 12, or fragments thereof, the method comprising the steps 
of: (a) culturing the host cell containing an expression vector containing at least a fragment 
of a polynucleotide sequence encoding HUPM under conditions suitable for the expression 
15 of the polypeptide; and (b) recovering the polypeptide from the host cell culture. 

The invention also provides a pharmaceutical composition comprising a 
substantially purified HUPM having the amino acid sequence of SEQ ID NO: 1 , SEQ ID 
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, or SEQ ID NO:12, or fragments 
20 thereof, in conjunction with a suitable pharmaceutical carrier. 

The invention further includes a purified antibody which binds to a polypeptide 
comprising the amino acid sequence of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, 
SEQ ID NO: 1 0, SEQ ID NO: 1 1 , or SEQ ID NO: 1 2, or fragments thereof, as well as a 
25 purified agonist and a purified antagonist to the polypeptide. 

The invention also provides a method for treating or preventing a cell proliferative 
disorder associated with increased expression or activity of HUPM, the method 
comprising administering to a subject in need of such treatment an effective amount of an 
antagonist of HUPM. 

30 The invention also provides a method for treating or preventing an immune 

disorder associated with increased expression or activity of HUPM, the method 
comprising administering to a subject in need of such treatment an effective amount of an 
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antagonist of HUPM. 

The invention also provides a method for treating or preventing a cell proliferative 
disorder associated with decreased expression or activity of HUPM, the method 
comprising administering to a subject in need of such treatment an effective amount of a 
5 pharmaceutical composition comprising HUPM in conjunction with a suitable 
pharmaceutical carrier. 

The invention also provides a method for treating or preventing an immune 
disorder associated with decreased expression or activity of HUPM, the method 
comprising administering to a subject in need of such treatment an effective amount of a 
3 pharmaceutical composition comprising HUPM in conjunction with a suitable 
pharmaceutical carrier. 

The invention also provides a method for detecting a polynucleotide encoding 
HUPM in a biological sample containing nucleic acids, the method comprising the steps 
of: (a) hybridizing the complement of the polynucleotide sequence encoding the 
polypeptide comprising SEQ ID NO:l,SEQ ID NO:2. SEQ ID NO:3, SEQ ID NO'4 SEQ 
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9. SEQ ID NO ,0 
SEQ ID NO:. ., or SEQ ID NO : ,2, or fragments thereof to a, least one of the nucleic acids 
of the btological sample, thereby forming a hybridization complex; and (b) detecting the 
hybndization complex, wherein the presence of the hybridization comp.ex corretaes with 
the presence of a polynucleotide encoding HUPM in the biological sample. In one aspect 
the nucleic acids of the biological samp.e are amplified by the polymerase chain reaction ' 
prior to the hybridizing step. 



DESCRIPTION OF THE INVENTION 

Before the present proteins, nucleotide sequences, and methods are described it is 
understood tot this invention is not limited to the particular methodology, protocols cel. 
lmes, vectors, and reagents described, as these may vary. It is also to be understood mat 
the termtnology used herein is for the purpose of describing particular embodiments only 
and „ no, intended to limit the scope of the present invention which will be limited only 
by the appended claims. 
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It must be noted that as used herein and in the appended claims, the singular forms 
"a," "an," and "the" include plural reference unless the context clearly dictates otherwise. 
Thus, for example, a reference to "a host cell" includes a plurality of such host cells, and a 
reference to "an antibody" is a reference to one or more antibodies and equivalents thereof 
5 known to those skilled in the art, and so forth. 

Unless defined otherwise, all technical and scientific terms used herein have the 
same meanings as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although any methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, the 
10 preferred methods, devices, and materials are now described. All publications mentioned 
herein are cited for the purpose of describing and disclosing the cell lines, vectors, and 
methodologies which are reported in the publications and which might be used in 
connection with the invention. Nothing herein is to be construed as an admission that the 
invention is not entitled to antedate such disclosure by virtue of prior invention. 

15 

DEFINITIONS 

"HUPM," as used herein, refers to the amino acid sequences of substantially 
purified HUPM obtained from any species, particularly a mammalian species, including 
bovine, ovine, porcine, murine, equine, and preferably the human species, from any 
20 source, whether natural, synthetic, semi-synthetic, or recombinant. 

The term "agonist," as used herein, refers to a molecule which, when bound to 
HUPM, increases or prolongs the duration of the effect of HUPM. Agonists may include 
proteins, nucleic acids, carbohydrates, or any other molecules which bind to and modulate 
the effect of HUPM. 

25 An "allele" or an "allelic sequence," as these terms are used herein, is an 

alternative form of the gene encoding HUPM. Alleles may result from at least one 
mutation in the nucleic acid sequence and may result in altered mRNAs or in polypeptides 
whose structure or function may or may not be altered. Any given natural or recombinant 
gene may have none, one, or many allelic forms. Common mutational changes which give 

30 rise to alleles are generally ascribed to natural deletions, additions, or substitutions of 
nucleotides. Each of these types of changes may occur alone, or in combination with the 
others, one or more times in a given sequence. 
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"Altered" nucleic acid sequences ending HUPM, as described herein, include 
.hose sequences with deletion, insertions, or substitutlons „ f ^ 

charactensncofHUPM. .nciuded within this deration are po ^ whicn may or 

5 "^no.bereadiiyde.ec.ableusingapar.icuiaro.igonucleo.ideprobeofu.e 

polynucleotide encoding HUPM, and improper or unexpected hybridization to alleles with 
a ,oc„s o*e r than the norma, chromosomal ,ocus for the polynuc.eotide sequence 
encoding HUPM. ^encoded protein maya,so be "altered, and may contain deletions, 
^ « "*■«■*> nSOfami ^ ^^swhichproduceasilentchangeandresu,, 
^asts ofshnilarity in po.arity, charge, -lubility, h yd rophobicity , nydrophilicity ^ 
ofHUPM ,s reined. For examp.e, negatively charged amino acids may include aspariic 

may mclude leucine, isdeucine, and valine; glycine and alanine; asparagine and 
glutamme; serine and threonine; and phenylalanine and tyrosine 

terms "amino acid" or "amino acid sequence," as used herein, refer to an 
^^^^^^^^^^^ 
tonaturallyoccur^^^^^^ 

fragments , or antigenic fragments" refer to fragments ofHUPM which are preferably 
about S to about , 5 amino acids in length and which retain some biological activity or 
immunological activity ofHUPM. Where "amino acid sequence" is recited herein to refer 
to -™oacidsequence 0 fanatura,, y occurrin g pro,einmo,ecu l e,"ami„oacid 
sequence -d lilce terms are no, meart, ,„ , im i, me arnino acid sequence ,„ the comp.ete 

nafve ammo acid sequence associated with the recited protein molecule 

"Amplification," as used herein, re,a,es to the production of additional copies of a 

nuc,e,cac,dsequence. AmpHfication is generally carried ou, using pCymerase chain 

~^C R) ,echno,ogieswe, lk n„w„ intheart . (See, e.g., OiefTenbach, C.W. and 

Plainview, NY, pp. 1-5.) 

TT-e term "antagonist," as i, is used herein, refers to a mo.ecule which, when bound 
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to HUPM, decreases the amount or the duration of the effect of the biological or 
immunological activity of HUPM. Antagonists may include proteins, nucleic acids, 
carbohydrates, antibodies, or any other molecules which decrease the effect of HUPM. 
As used herein, the term "antibody" refers to intact molecules as well as to 
5 fragments thereof, such as Fa, F(ab') 2 , and Fv fragments, which are capable of binding the 
epitopic determinant. Antibodies that bind HUPM polypeptides can be prepared using 
intact polypeptides or using fragments containing small peptides of interest as the 
immunizing antigen. The polypeptide or oligopeptide used to immunize an animal (e.g., a 
mouse, a rat, or a rabbit) can be derived from the translation of RNA, or synthesized 
10 chemically, and can be conjugated to a carrier protein if desired. Commonly used carriers 
that are chemically coupled to peptides include bovine serum albumin, thyroglobulin, and 
keyhole limpet hemocyanin (KLH). The coupled peptide is then used to immunize the 
animal. 

The term "antigenic determinant," as used herein, refers to that fragment of a 
1 5 molecule (i.e., an epitope) that makes contact with a particular antibody. When a protein 
or a fragment of a protein is used to immunize a host animal, numerous regions of the 
protein may induce the production of antibodies which bind specifically to antigenic 
determinants (given regions or three-dimensional structures on the protein). An antigenic 
determinant may compete with the intact antigen (i.e., the immunogen used to elicit the 
20 immune response) for binding to an antibody. 

The term "antisense," as used herein, refers to any composition containing a 
nucleic acid sequence which is complementary to a specific nucleic acid sequence. The 
term "antisense strand" is used in reference to a nucleic acid strand that is complementary 
to the "sense" strand. Antisense molecules may be produced by any method including 
25 synthesis or transcription. Once introduced into a cell, the complementary nucleotides 
combine with natural sequences produced by the cell to form duplexes and to block either 
transcription or translation. The designation "negative" can refer to the antisense strand, 
and the designation "positive" can refer to the sense strand. 

As used herein, the term "biologically active," refers to a protein having structural, 
30 regulatory, or biochemical functions of a naturally occurring molecule. Likewise, 

"immunologically active" refers to the capability of the natural, recombinant, or synthetic 
HUPM, or of any oligopeptide thereof, to induce a specific immune response in 

-11- 
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appropriate animals or cells and to bind with specific antibodies. 

The terms "complementary" or "complementarity," as used herein, refer to the 
natural binding of polynucleotides under permissive salt and temperature conditions by 
base pairing. For example, the sequence "A-G-T" binds to the complementary sequence 
5 "T-C-A." Complementarity between two single-stranded molecules may be "partial," 
such that only some of the nucleic acids bind, or it may be "complete," such that total 
complementarity exists between the single stranded molecules. The degree of 
complementarity between nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. This is of particular 
10 importance in amplification reactions, which depend upon binding between nucleic acids 
strands, and in the design and use of peptide nucleic acid (PNA) molecules. 

A "composition comprising a given polynucleotide sequence" or a "composition 
comprising a given amino acid sequence," as these terms are used herein, refer broadly to 
any composition containing the given polynucleotide or amino acid sequence. The 
15 composition may comprise a dry formulation, an aqueous solution, or a sterile 

composition. Compositions comprising polynucleotide sequences encoding HUPM or 
fragments of HUPM may be employed as hybridization probes. The probes may be stored 
in freeze-dried form and may be associated with a stabilizing agent such as a carbohydrate. 
In hybridizations, the probe may be deployed in an aqueous solution containing salts (e.g., 
20 NaCl), detergents (e.g., SDS), and other components (e.g.. Denhardt's solution, dry milk, 
salmon sperm DNA, etc.). 

The phrase "consensus sequence," as used herein, refers to a nucleic acid sequence 
which has been resequenced to resolve uncalled bases, extended using XL-PCR™ ( Per ki n 
Elmer, Norwalk, CT) in the 5' and/or the 3' direction, and resequenced, or which has been 
25 assembled from the overlapping sequences of more than one Incyte Clone using a 

computer program for fragment assembly, such as the GELVIEW™ Fragment Assembly 
system (GCG, Madison, WI). Some sequences have been both extended and assembled to 
produce the consensus sequence . 

As used herein, the term "correlates with expression of a polynucleotide" indicates 
30 that the detection of the presence of nucleic acids, the same or related to a nucleic acid 
sequence encoding HUPM, by northern analysis is indicative of the presence of nucleic 
acids encoding HUPM in a sample, and thereby correlates with expression of the transcript 
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from the polynucleotide encoding HUPM. 

A "deletion," as the term is used herein, refers to a change in the amino acid or 
nucleotide sequence that results in the absence of one or more amino acid residues or 
nucleotides. 

5 The term "derivative," as used herein, refers to the chemical modification of 

HUPM, of a polynucleotide sequence encoding HUPM, or of a polynucleotide sequence 
complementary to a polynucleotide sequence encoding HUPM. Chemical modifications of 
a polynucleotide sequence can include, for example, replacement of hydrogen by an alkyl, 
acyl, or amino group. A derivative polynucleotide encodes a polypeptide which retains at 

l o least one biological or immunological function of the natural molecule. A derivative 
polypeptide is one modified by glycosylation, pegylation, or any similar process that 
retains a at least one biological or immunological function of the polypeptide from which 
it was derived. 

The term "homology," as used herein, refers to a degree of complementarity . 
1 5 There may be partial homology or complete homology. The word "identity" may 
substitute for the word "homology." A partially complementary sequence that at least 
partially inhibits an identical sequence from hybridizing to a target nucleic acid is referred 
to as "substantially homologous." The inhibition of hybridization of the completely 
complementary sequence to the target sequence may be examined using a hybridization 
20 assay (Southern or northern blot, solution hybridization, and the like) under conditions of 
reduced stringency. A substantially homologous sequence or hybridization probe will 
compete for and inhibit the binding of a completely homologous sequence to the target 
sequence under conditions of reduced stringency. This is not to say that conditions of 
reduced stringency are such that non-specific binding is permitted, as reduced stringency 
25 conditions require that the binding of two sequences to one another be a specific (i.e., a 
selective) interaction. The absence of non-specific binding may be tested by the use of a 
second target sequence which lacks even a partial degree of complementarity (e.g., less 
than about 30% homology or identity). In the absence of non-specific binding, the 
substantially homologous sequence or probe will not hybridize to the second non- 
30 complementary target sequence. 

The phrases "percent identity" or "% identity" refer to the percentage of sequence 
similarity found in a comparison of two or more amino acid or nucleic acid sequences. 
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Percent identity can be determined electronically, e.g., by using the MegAlign program 
(DNASTAR, Inc., Madison WI). This program can create alignments between two or 
more sequences according to different methods, e.g., the clustal method. (Higgins, D.G. 
and P. M. Sharp (1988) Gene 73:237-244.) The clustal algorithm groups sequences into 
clusters by exarruning the distances between all pairs. The clusters are aligned pairwise 
and then in groups. The percentage similarity between two amino acid sequences, e.g., 
sequence A and sequence B, is calculated by dividing the length of sequence A, minus the 
number of gap residues in sequence A, minus the number of gap residues in sequence B, 
into the sum of the residue matches between sequence A and sequence B, times one 
hundred. Gaps of low or of no homology between the two amino acid sequences are not 
included in determining percentage similarity. Percent identity between nucleic acid 
sequences can also be counted or calculated by other methods known in the art, such as the 
Jotun Hein method. (See, e.g., Hein, J. (1990) Methods Enzymol. 183:626-645.) Identity 
between sequences can also be determined by other methods known in the art, e.g., by 
varying hybridization conditions. 

"Human artificial chromosomes" (HACs), as described herein, are linear 
microchromosomes which may contain DNA sequences of about 6 kb to 10 Mb in size, 
and which contain all of the elements required for stable mitotic chromosome segregation 
and maintenance. (See, e.g., Harrington, J.J. et al. (1997) Nat Genet. 15:345-355.) 

The term "humanized antibody," as used herein, refers to antibody molecules in 
which the amino acid sequence in the non-antigen binding regions has been altered so that 
the antibody more closely resembles a human antibody, and still retains its original 
binding ability. 

"Hybridization," as the term is used herein, refers to any process by which a strand 
of nucleic acid binds with a complementary strand through base pairing. 

As used herein, the term "hybridization complex" as used herein, refers to a 
complex formed between two nucleic acid sequences by virtue of the formation of 
hydrogen bonds between complementary bases. A hybridization complex may be formed 
in solution (e.g., C 0 t or I^t analysis) or formed between one nucleic acid sequence present 
in solution and another nucleic acid sequence immobilized on a solid support (e.g., paper, 
membranes, filters, chips, pins or glass slides, or any other appropriate substrate to which 
cells or their nucleic acids have been fixed). 



PCIYUS99/00655 

WO 99/36550 

The words "insertion" or "addition," as used herein, refer to changes in an amino 
acid or nucleotide sequence resulting in the addition of one or more amino acid residues or 
nucleotides, respectively, to the sequence found in the naturally occurring molecule. 

"Immune response" can refer to conditions associated with inflammation, trauma, 
5 immune disorders, or infectious or genetic disease, etc. These conditions can be 
characterized by expression of various factors, e.g., cytokines, chemokines, and other 
signaling molecules, which may affect cellular and systemic defense systems. 

The term "microarray," as used herein, refers to an arrangement of distinct 
polynucleotides or oligonucleotides on a substrate, such as paper, nylon or any other type 
10 of membrane, filter, chip, glass slide, or any other suitable solid support. 

The term "modulate," as it appears herein, refers to a change in the activity of 
HUPM. For example, modulation may cause an increase or a decrease in protein activity, 
binding characteristics, or any other biological, functional, or immunological properties of 
HUPM. 

15 The phrases "nucleic acid" or "nucleic acid sequence," as used herein, refer to an 

oligonucleotide, nucleotide, polynucleotide, or any fragment thereof, to DNA or RNA of 
genomic or synthetic origin which may be single-stranded or double-stranded and may 
represent the sense or the antisense strand, to peptide nucleic acid (PNA), or to any DNA- 
like or RNA-like material. In this context, "fragments" refers to those nucleic acid 
20 sequences which are greater than about 60 nucleotides in length, and most preferably are at 
least about 100 nucleotides, at least about 1000 nucleotides, or at least about 10,000 
nucleotides in length. 

The terms "operably associated" or "operably linked," as used herein, refer to 
functionally related nucleic acid sequences. A promoter is operably associated or operably 
25 linked with a coding sequence if the promoter controls the transcription of the encoded 
polypeptide. While operably associated or operably linked nucleic acid sequences can be 
contiguous and in reading frame, certain genetic elements, e.g., repressor genes, are not 
contiguously linked to the encoded polypeptide but still bind to operator sequences that 
control expression of the polypeptide. 
30 The term "oligonucleotide," as used herein, refers to a nucleic acid sequence of at 

least about 6 nucleotides to 60 nucleotides, preferably about 15 to 30 nucleotides, and 
most preferably about 20 to 25 nucleotides, which can be used in PCR amplification or in 
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a hybridization assay or microarray. As used herein, the term "oligonucleotide" is 
substantially equivalent to the terms "amplimer," "primer," "oligomer," and "probe," as 
these terms are commonly defined in the art. 

"Peptide nucleic acid" (PNA), as used herein, refers to an antisense molecule or 
; anti-gene agent which comprises an oligonucleotide of at least about 5 nucleotides in 
length linked to a peptide backbone of amino acid residues ending in lysine. The terminal 
lysine confers solubility to the composition. PNAs preferentially bind complementary 
single stranded DNA and RNA and stop transcript elongation, and may be pegylated to 
extend their lifespan in the cell. (See, e.g., Nielsen, P.E. et al. (1993) Anticancer Drug 
Des. 8:53-63.) 

The term "sample," as used herein, is used in its broadest sense. A biological 
sample suspected of containing nucleic acids encoding HUPM, or fragments thereof, or 
HUPM itself, may comprise a bodily fluid; an extract from a cell, chromosome, organelle, 
or membrane isolated from a cell; a cell; genomic DNA, RNA, or cDNA, in solution or 
bound to a solid support; a tissue; a tissue print; etc. 

As used herein, the terms "specific binding" or "specifically binding" refer to that 
interaction between a protein or peptide and an agonist, an antibody, or an antagonist. The 
interaction is dependent upon the presence of a particular structure of the protein, the 
antigenic determinant or epitope, recognized by the binding molecule. For example, if an 
antibody is specific for epitope "A," the presence of a polypeptide containing the epitope 
A, or the presence of free unlabeled A, in a reaction containing free labeled A and the 
antibody will reduce the amount of labeled A that binds to the antibody. 

As used herein, the term "stringent conditions" refers to conditions which permit 
hybridization between polynucleotide sequences and the claimed polynucleotide 
sequences. Suitably stringent conditions can be defined by, for example, the 
concentrations of salt or formamide in the prehybridization and hybridization solutions, or 
by the hybridization temperature, and are well known in the art. In particular, stringency 
can be increased by reducing the concentration of salt, increasing the concentration of 
formamide, or raising the hybridization temperature. 

For example, hybridization under high stringency conditions could occur in about 
50% formamide at about 37°C to 42°C. Hybridization could occur under reduced 
stringency conditions in about 35% to 25% formamide at about 30°C to 35°C. In 
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particular, hybridization could occur under high stringency conditions at 42°C in 50% 
formamide, 5X SSPE, 0.3% SDS, and 200 yug/ml sheared and denatured salmon sperm 
DNA. Hybridization could occur under reduced stringency conditions as described above, 
but in 35% formamide at a reduced temperature of 35°C. The temperature range 

5 corresponding to a particular level of stringency can be further narrowed by calculating the 
purine to pyrimidine ratio of the nucleic acid of interest and adjusting the temperature 
accordingly. Variations on the above ranges and conditions are well known in the art. 

The term "substantially purified," as used herein, refers to nucleic acid or amino 
acid sequences that are removed from their natural environment and are isolated or 

10 separated, and are at least about 60% free, preferably about 75% free, and most preferably 
about 90% free from other components with which they are naturally associated. 

A "substitution," as used herein, refers to the replacement of one or more amino 
acids or nucleotides by different amino acids or nucleotides, respectively. 

"Transformation," as defined herein, describes a process by which exogenous DNA 

1 5 enters and changes a recipient cell. Transformation may occur under natural or artificial 
conditions according to various methods well known in the art, and may rely on any 
known method for the insertion of foreign nucleic acid sequences into a prokaryotic or 
eukaryotic host cell. The method for transformation is selected based on the type of host 
cell being transformed and may include, but is not limited to, viral infection, 

20 electroporation, heat shock, lipofection, and particle bombardment. The term 

"transformed" cells includes stably transformed cells in which the inserted DNA is capable 
of replication either as an autonomously replicating plasmid or as part of the host 
chromosome, and transiently transformed cells which express the inserted DNA or RNA 
for limited periods of time. 

25 A "variant" of HUPM, as used herein, refers to an amino acid sequence that is 

altered by one or more amino acids. The variant may have "conservative" changes, 
wherein a substituted amino acid has similar structural or chemical properties (e.g., 
replacement of leucine with isoleucine). More rarely, a variant may have 
"nonconservative" changes (e.g., replacement of glycine with tryptophan). Analogous 

30 minor variations may also include amino acid deletions or insertions, or both. Guidance in 
determining which amino acid residues may be substituted, inserted, or deleted without 
abolishing biological or immunological activity may be found using computer programs 
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THE INVENTION 

The invention is based on the discovery of new human protease molecules 
5 (HUPM), the polynucleotides encoding HUPM, and the use of these compositions for the 
diagnosis, treatment, orprevention of cell proliferative and immune disorders. Table 1 
shows the sequence identification numbers, Incyte Clone identification number, and 
cDNA library for each of the human protease molecules disclosed herein. 



15 

Table 1 



j PROTEIN 


NUCLEOTIDE j CLONE ID 


LIBRARY 


! SEQ ID NO. l 


SEQIDNO:13 : 135360 


BMARNOT02~ 


iSEQ ID NO:2 


SEQ ID NO: 14 j 447484 


TLYMNOT02 


SEQ ID NO:3 


SEQIDNO:15 i 789927 ! PROSTUT03 


'SEQ ID NO:4 


SEQIDNO:16 j 877617ILUNGAST01 ■ 


jSEQ ID NO:5 


SEQIDNO:17 ; 999322 IfCIDNTTTxrii : 


!SEQIDNO:6 !SEQlDNO:18 ! 1 337m s i rm NN o Tn - 


ISEQIDNO.-7 !SEQIDNO:19 


l 1 798496 ICOLNNOT27 


|SEQIDNO:8 !SEQIDNO:20 


2082147 


UTRSNOT08 


|SEQIDNO:9 jSEQIDNO:21 


2170967 


ENDCNOT03 


jSEQ IDNO:10 |SEQ ID NO:22 


2484218 


SMCANOT01 


SEQIDNO:ll |SEQIDNO:23 268054F 


SINIUCT01 


|SEQIDNO:12 ISEQIDNO.-24 ' 2957969 


KIDNFETOl 



Nucleic acids encoding the HUPM-1 of the present invention were first identified 
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in Incyte Clone 135360 from the bone marrow cDNA library (BMARNOT02) using a 
computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO: 13, was derived from the following overlapping and/or extended nucleic acid 
sequences: Incyte Clones 135360 (BMARNOT02), 1440654 (THYRNOT03), 1985677 
5 (LUNGAST01), 2016316 (ENDCNOT03), 2309369 (NGANNOT0 1 ), 3003105 
(TLYMNOT06), and 3604791 (LUNGNOT30). 

In one embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:l. HUPM-1 is 63 amino acids in length and, as 
shown in Figures 1 A and IB, has chemical and structural homology with rat proteasome 
10 subunit, C8 (GI 203207). In particular, HUPM-1 and rat C8 share 54% identity. The 
fragment of SEQ ID NO: 13 from about nucleotide 688 to about nucleotide 744 is useful 
for hybridization. Northern analysis shows the expression of this sequence in 
cardiovascular, male and female reproductive, and gastrointestinal cDNA libraries. 
Approximately 25% of these libraries are associated with neoplastic disorders and 33% 
15 with inflammation and the immune response. 

Nucleic acids encoding the HUPM-2 of the present invention were first identified 
in Incyte Clone 447484 from the T-lymphocyte cDNA library (TYLMNOT02) using a 
computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO: 14, was derived from the following overlapping and/or extended nucleic acid 
20 sequences: Incyte Clones 007562 (HMC1NOT01), 288369 (EOSIHET02), 447484 
(TLYMNOT02), 1357876 (LUNGNOT09), 1688150 (PROSTUT10), 2506075 
(CONUTUT01), 2748364 (LUNGTUT11), and shotgun sequences SAJA02963, 
SAJA00487, and SAJA00384. 

In another embodiment, the invention encompasses a polypeptide comprising the 
25 amino acid sequence of SEQ ID NO:2. HUPM-2 is 262 amino acids in length and has a 
potential N -glycosylate site at N91, and potential phosphorylation sites for casein kinase 
II at S55, S63, S97, and T168, and for protein kinase C at S97, SI 86, and T246. A 
potential catalytic active site triad for cysteine proteases is found in amino acid residues 
C36, D176, and H177. The fragment of SEQ ID NO:14 from about nucleotide 2242 to 
30 2292 encompasses the active site cysteine encoding region of the molecule and is useful 
for hybridization. Northern analysis shows the expression of this sequence in 
cardiovascular, male and female reproductive, and hematopoietic cDNA libraries. 
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Approximately 48% of to. .ibraries are associated with neoplastic disorder and 24% 
with inflammation and the immune response. 

Nucleic acids encoding the HUPM-3 of thepresen. invention were first identified 
« Incyte Cone 789927 from the prostate tumor cDNA .ibrary (PROSTUT03) using a 
s computersearchforarninoacidsequencealigmnen.. A consensus sequence, SEQ ID 
NO:!5, was derived from the Mowing overlapping and/or extended nucieic acid 

rrG^r 00 " 78 ^ 7 ^ 08 ^ 03 '^ 6976 ^ 08 ™^^ 1979791 

.n another embodiment, the invention encompasses a peptide comprising me 
.0 amtnoacdseouenceofSEQlDNOa HUPM-3 is 314 amino acids in length and has a 
potential signal peptide sequence between amino acid residues Ml and R19. Potential N- 
glyc„sy,ation sites are found a, residues N 16 7, N200, and N273, and potential 
P hos P hory,ation sites are found for casein kinase U at T86, S,34, S,61, T.90 and S29, 
and forprotein kinase C a, T39, S58, S73, S.27, and S212. Sequences containing ' 

found a, LTAAH82 and GDS238GGP in HUPM-3. The fragment of SEQ ,D NO ,5 
between about nucleotide 27, to about nucleotide 330 which encompasses the active 
htstidme is usem. for hybridization. Northern analysis shows the expression of mis 
sequence in cardiovascular, hematopoietic, and male reproductive cDNA libraries 
20 Approximately 86% of these libraries are associated with neoplastic disorders 

Nuc.eic acids encoding the HUPM-4 of the present invention were firs, identified 
.n.ncy.ec.one 8776,7 ,0m the »™g cDNA .ibrary (LUNGAST01) using a computer 
search for amino acid sequence alignments. A consensus sequence, SEQ ,D NO- ,6 was 

25 Cones 372314 (LUNGNOT02), 698335 (SYNORAT03), 6927,8 (LUNGTUT02) 
877617 (LUNGAST01), and 1399470 (BRAITUT08). 

InanoUter embodiment, the invention encompasses a polypeptide comprismg the 
ammo ac.d sequence of SEQ ,D NO:4. HUPM-4 is 420 amino acids in lengm and has a 
potential signal peptide sequence extending from residues Ml ,„ P21 Potentia, N 

30 ^^^-Sh^.^^h^^^ ^^^^^ 

™"^T df ° rCaSeinkinaSeIIatS60and ™ 8 ^^P-ein k i„aseCa.S,06, 
T143.T346.and S393. Two po,entia„e„cine zipper n m {omd fceg 



site 
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L309 and L316, and a potential cell attachment site is found in the sequence R387GD. 
Two potential active site aspartate residues, characteristic of aspartic proteases, are found 
at residues D96 and D283. The fragment of SEQ ID NO:16 from about nucleotide 1609 to 
about nucleotide 1692, encompassing a leucine zipper domain, is useful for hybridization. 
5 Northern analysis shows the expression of this sequence in cardiovascular, hematopoietic, 
and male and female reproductive cDNA libraries. Approximately 56% of these libraries 
are associated with neoplastic disorders, 18% with inflammation and the immune 
response, and 1 8% with trauma. 

Nucleic acids encoding the HUPM-5 of the present invention were first identified 
10 in Incyte Clone 999322 from the kidney tumor cDNA library (KIDNTUT01) using a 

computer search for amino acid sequence alignments, and a consensus sequence, SEQ ID 
NO: 17, was derived from this clone. 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:5. HUPM-5 is 200 amino acids in length and has a 
15 potential N-glycosylation site atN121, and potential phosphorylation sites for cAMP- and 
cGMP-dependent protein kinase at S35, for casein kinase II at S150 and T158, and for 
protein kinase C at Tl 80. A potential active site serine for serine protease is found in the 
sequence GDS1 12GGP. The fragment of SEQ ID NO: 17 from about nucleotide 775 to 
about nucleotide 838 from the active site serine domain is useful for hybridization. 
20 Northern analysis shows the expression of this sequence exclusively in kidney tumor 
(KIDNTUT01). 

Nucleic acids encoding the HUPM-6 of the present invention were first identified 
in Incyte Clone 1337018 from the colon cDNA library (COLNNOT13) using a computer 
search for amino acid sequence alignments. A consensus sequence, SEQ ID NO: 18, was 
25 derived from the following overlapping and/or extended nucleic acid sequences: Incyte 
Clones 1271725 (TESTTUT02), 1337018 (COLNNOT13), 586982 and 588598 
(UTRSNOT01). 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:6. HUPM-6 is 435 amino acids in length and has 
30 potential N-glycosylation sites at residues N128 and Nl 76, potential phosphorylation sites 
for cAMP- and cGMP-dependent protein kinase T249, for casein kinase II at S93 and 
S231, for protein kinase C at T26, S144, T148, S197, T200, S260, T303, S351, and T365, 
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and for tyrosine kinase at Y59 and Y360. Sequences containing potential active site 
histidine and serine residues for serine proteases are found at LTAAH243C and 
GDS385GGP, respectively. The fragment of SEQ ID NO: 1 8 from about nucleotide 900 to 
about nucleotide 949 encompassing the active site histidine residue is useful for 
5 hybridization. Northern analysis shows the expression of this sequence in gastrointestinal 
and male and female reproductive cDNA libraries. Approximately 65% of these libraries 
are associated with neoplastic disorders and 22% with the immune response. 

Nucleic acids encoding the HUPM-7 of the present invention were first identified 
in Incyte Clone 1798496 from the colon cDNA library (COLNNOT27) using a computer 
10 search for amino acid sequence alignments. A consensus sequence, SEQ ID NO: 19, was 
derived from the following overlapping and/or extended nucleic acid sequences: Incyte 
Clones 819896 (KERANOT02), 1798496 (COLNNOT27), and shotgun sequence 
SAGA00119. 

In another embodiment, the invention encompasses a polypeptide comprising the 
15 amino acid sequence of SEQ ID NO:7. HUPM-7 is 260 amino acids in length and has a 
potential signal peptide sequence extending from residues Ml to A28. Potential N- 
myristolyation sites are found in the vicinity of the signal peptide cleavage site at Gl 9, 
G20, and G35. A potential N-glycosylation site is found at Nl 10, and potential 
phosphorylation sites are found for casein kinase II at SI 12, S140, and S162, for protein 
20 kinase C at T80, S162, S201, and S236, and for tyrosine kinase at Yl 88. A potential 
glycosaminoglycan attachment site is found at S155, and sequences containing potential 
active site histidine and serine residues for serine proteases are found at LTAAH73C and 
GDS212GGP, respectively. The fragment of SEQ ID NO:19 from about nucleotide 5 1 7 to 
about nucleotide 574, located between the active site histidine and serine residues, is 
25 useful for hybridization. Northern analysis shows the expression of this sequence in 

female reproductive, neural, lung, and colon cDNA libraries. Approximately 83% of these 
libraries are associated with neoplastic disorders. 

Nucleic acids encoding the HUPM-8 of the present invention were first identified 
in Incyte Clone 2082147 from the uterine tissue cDNA library (UTRSNOT08) using a 
30 computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO:20, was derived from the following overlapping and/or extended nucleic acid 
sequences: Incyte Clones 586776 (UTRSNOT01), 1719194 (BLADNOT06), 2082147 and 
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2082170 (UTRSNOT08), 3359814 (PROSTUT16), and shotgun sequences SAGA01368 
and SAGAO 1895. 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:8. HUPM-8 is 175 amino acids in length and has a 
5 potential signal peptide sequence extending between residues Ml and L30, potential 
phosphorylation sites for casein kinase II at T28, and for protein kinase C at S81 . A 
potential cell attachment site sequence is found at R73DG, and a potential signal peptidase 
signature sequence containing an active site serine residue is found in the sequence 
GDHHGHS128FD. The fragment of SEQ ID NO:20 from about nucleotide 757 to about 
,0 nucleotide 789 from the catalytic active site is useful for hybridization. Northern analysis 
shows the expression of this sequence in fetal, gastrointestinal, male and female 
reproductive, and neuronal cDNA libraries. Approximately 38% of these libraries are 
associated with neoplastic disorders, 24% with the immune response, and 14% with fetal 
development. 

, 5 Nucleic acids encoding the HUPM-9 of the present invention were first identified 

in Incyte Clone 2170967 from the endothelial cell cDNA library (ENDCNOT03) using a 
computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO:21, was derived from the following overlapping and/or extended nucleic acid 
sequences: Incyte Clones 1667462 (BMARNOT03), 1830465 (THP1AZT01), 1888989 
20 (BLADTUT07), 1928627 (BRSTNOT02), 2170967 (ENDCNOT03), 3125590 
(LUNGTUT12), and 3456567 (293TF1T01). 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:9. HUPM-9 is 5 1 9 amino acids in length and has a 
potential aminopeptidase signature sequence at N 3 62TD AEGRL in which D364 and E366 
25 represent the zinc binding ligands at the active site. HUPM-9 also has two potential N- 
glycosylation sites at N72 andN410, and potential phosphorylation sites for casein kinase 
II at S28, S54, SI 38, S228, S238, T363, T487, and T506, and for protein kinase C at 
S174, S227, S292, S340, T487, and T500. The fragment of SEQ ID NO:21 from about 
nucleotide 688 to about nucleotide 747 is useful for hybridization. Northern analysis 
30 shows the expression of this sequence in cardiovascular, male and female reproductive, 
hematopoietic, and nervous system cDNA libraries. Approximately 46% of these libraries 
are associated with neoplastic disorders and 31% with the immune response. 
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Nucleic acids encoding the HUPM- 10 of the present invention were first identified 
in Incyte Clone 2484218 from the aortic smooth muscle cell cDNA library 
(SMCANOTOl) using a computer search for amino acid sequence alignments. A 
consensus sequence, SEQ ID NO:22, was derived from the following overlapping and/or 
5 extended nucleic acid sequences: Incyte Clones 1351043 (LATRTUT02) 1381980 
(BRAITUT08), 1432027 (BEPINON01), 1457881 (COLNFET02), and 24842 1 8 
(SMCANOTOl). 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO: 10. HUPM-10 is 327 amino acids in length and has 
10 three potential N-glycosylation sites at N12, N50, and N214, and potential 

phosphorylation sites for casein kinase II at S18, T93, T107, S166, S170, and T216, for 
protein kinase C at T272, and for tyrosine kinase at Y104. HUPM-10 has chemical and 
structural homology with human proteasome subunit p40 (GI 971270). In particular, 
HUPM-10 and human p40 share 23% homology. The fragment of SEQ ID NO:22 from 
.5 about nucleotide 136 to about nucleotide 21 1 is useful for hybridization. Northern 
analysis shows the expression of this sequence in cardiovascular, male and female 
reproductive, nervous system, and hematopoietic cDNA libraries. Approximately 40% of 
these libraries are associated with neoplastic disorders, 24% with the immune response, 
and 22% with fetal development. 
20 Nucleic acids encoding the HUPM-1 1 of the present invention were first identified 

in Incyte Clone 2680548 from the ileum tissue cDNA library (SINIUCT01) using a 
computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO:23, was derived from the following overlapping and/or extended nucleic acid 
sequences: Incyte Clones 725100 (SYNOOAT01), 779975 (M YOMNOT0 1 ) 1528274 
25 (UCMCL5T01), 1658964 (URETTUT01), 1781933 (PGANNON02), 2618786 
(GBLANOT01), and 2680548 (SINIUCT01). 

In another embodiment, the invention encompasses a polypeptide comprising the 
amino acid sequence of SEQ ID NO:l 1. HUPM-1 1 is 458 amino acids in length and has 
two sequences containing potential active site histidine and serine residues for serine 
30 Proteases at VTNAH198V and GNS306GGP, respectively. Two potential N- 

glycosylation sites are found at N181 and N349, and potential phosphorylation sites are 
found for cAMP- and cGMP-dependent protein kinase at S350, for casein kinase II at 
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T221, T290, and S383, and for protein kinase C at S13, S142, T231, T322, S335, and 
S357. The fragment of SEQ ID NO:23 from about nucleotide 694 to about nucleotide 
756, located between the potential histidine and serine active site residues, is useful for 
hybridization. Northern analysis shows the expression of this sequence in gastrointestinal, 
5 male and female reproductive, and nervous system cDNA libraries. Approximately 43% 
of these libraries are associated with neoplastic disorders and 25% with the immune 
response. 

Nucleic acids encoding the HUPM-12 of the present invention were first identified 
in Incyte Clone 2957969 from the fetal kidney cDNA library (KIDNFET01) using a 
10 computer search for amino acid sequence alignments. A consensus sequence, SEQ ID 
NO:24, was derived from the following overlapping and/or extended nucleic acid 
sequences: Incyte Clones 875973 (LUNGAST01), 978220 (BRSTNOT02), 1362955 
(LUNGNOT12), 1511581 (LUNGNOT14), 2354566 (LUNGNOT20), 2957969 
(KIDNFET01), and 3676880 (PLACNOT07). 
1 5 In another embodiment, the invention encompasses a polypeptide comprising the 

amino acid sequence of SEQ ID NO:12. HUPM-12 is 532 amino acids in length and has 
three potential N-glycosylation sites at Nl 82, N329, and N348, potential phosphorylation 
sites for casein kinase II at S20, T205, T331, T350, and S441, and for protein kinase C at 
T144, S150, S279, S341, T388, and S526. A potential aminopeptidase signature sequence 
20 is found at N349TDAEGRL in which D351 and E353 represent the zinc binding ligands at 
the active site. A potential ATP/GTP-binding site (P-loop) is also found in the sequence 
G277LSIKGKT. The fragment of SEQ ID NO:24 from about nucleotide 709 to about 
nucleotide 781 is useful for hybridization. Northern analysis shows the expression of this 
sequence in cardiovascular, male and female reproductive, and nervous system cDNA 
25 libraries. Approximately 55% of these libraries are associated with neoplastic disorders, 
12% with the immune response, and 14% with fetal tissues and proliferative cell lines. 

The invention also encompasses HUPM variants. A preferred HUPM variant is 
one which has at least about 80%, more preferably at least about 90%, and most preferably 
at least about 95% amino acid sequence identity to the HUPM amino acid sequence, and 
30 which contains at least one functional or structural characteristic of HUPM. 

The invention also encompasses polynucleotides which encode HUPM. In a 
particular embodiment, the invention encompasses a polynucleotide consisting of a 
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nucleic acid sequence selected from the group consisting of SEQ ID NO ,3 SEQ ID 

NO:,4,SEQIDNO: 1 5,SEQ,DN0.16,S EQ I DN 0:, 7 ,SEQ,DNO : , 8 , S E QID NO,9 
SEQ ID NO:20, SEQ ID NO:2I, SEQ ID NO:22, SEQ ID NO:23 ; and SEQ ID NO-24 ' ' 
The mvention also encompasses a variant 0 f . polynucleotide sequence encoding 
5 HUPM. I-P^cu.ar.suchavariantpo.ynucleotidesequencewilihaveatleastabou. 
80«/„, more preferably a, least about 90%, and most preferably a, leas, about 95% 
polynucleotide sequence identity to the polynucleotide sequence encoding HUPM A 
particular aspect of the invention encompasses a variant „ f a polynucleotide sequence 
selected from the group consisting of SEQ ID NO:13 SEQ ID NO:14 SEQ ID NOIS 

,0 SEQ.DNO: 1 6, S EQ,DNO:.7,SEQIDNO:18, S EQIDNO:,9,SEQ,DNO.20SEQ 
.DNO: 2 ,,SE Q ,DNO:2 2 ,SEQ,D N 0 : 23,andSE QI D N 0: 24whichhasatleas ; about 
80 /„, more preferably a, least about 90%, and most preferably a, leas, about 95% 
polynucleotide sequence identity ,„ a polynucleotide sequence selected from the group 
consisting of SEQ ,DNO:13 SEQ ,D NO:,4, SEQ ID NO:,5, SEQ ,DNO:I6 SEQ ,D 
>s ^^.^QlDNO:, 8 ,SEQ,D N Q,9,SEQ,D N O:20, SE QI DNO:21>SEQID y No . 22 
SEQIDN 0 : 2 3,andSE Q ,D N 0 : 24. Any one of the polynucleotide variants described' ' 
above can encode an amino acid sequence which contains a. leas, one functional or 
structural characteristic of HUPM. 

'^"^PP-ated by mose skilled in ^ 
the genetic code, a multitude of polynucleotide sequences encoding HUPM, some bearing 
m.n,ma. homology ,o me polynucleotide sequences of any know, and naturally occurring 
gene, may be produced. Thus, the invention contemplates each and every possible 
vanation of polynucleotide sequence that could be made by selecting combinations based 
onposstblecodonchoices. These combinations are made in accordance with .he standard 
triple, genetic code as applied to the polynucleotide sequence of naturally occurring 
HUPM, and all such variations are ,„ be considered as being specify disclosed 

Although nucleotide sequences which encode HUPM and its variants are 
preferably capable of hybridizing ,„ the nucleotide sequence of the naturally occurring 
HUPM under appropriately selected conditions of stringency, i, may be advantageous to 
30 ^"'eoudesequen^^^^ 

different codon usage. Codons may be se,ec,ed to increase the rate at which expression of 
the peptide occurs in a particular prokaryotic or eulcaryotic host in accordance wim the 
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frequency with which particular codons are utilized by the host. Other reasons for 
substantially altering the nucleotide sequence encoding HUPM and its derivatives without 
altering the encoded amino acid sequences include the production of RNA transcripts 
having more desirable properties, such as a greater half-life, than transcripts produced 
5 from the naturally occurring sequence. 

The invention also encompasses production of DNA sequences which encode 
HUPM and HUPM derivatives, or fragments thereof, entirely by synthetic chemistry. 
After production, the synthetic sequence may be inserted into any of the many available 
expression vectors and cell systems using reagents that are well known in the art. 
1 o Moreover, synthetic chemistry may be used to introduce mutations into a sequence 
encoding HUPM or any fragment thereof. 

Also encompassed by the invention are polynucleotide sequences that are capable 
of hybridizing to the claimed polynucleotide sequences, and, in particular, to those shown 
in SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 
15 ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, or SEQ ID NO:24, or fragments thereof under various conditions of stringency. 
(See, e.g., Wahl, G.M. and S.L. Berger (1987) Methods Enzymol. 152:399-407; and 
Kimmel, A.R. (1987) Methods Enzymol. 152:507-511.) 

Methods for DNA sequencing are well known and generally available in the art 
20 and may be used to practice any of the embodiments of the invention. The methods may 
employ such enzymes as the Klenow fragment of DNA polymerase I, Sequenase® (US 
Biochemical Corp., Cleveland, OH), Taq polymerase (Perkin Elmer), thermostable T7 
polymerase (Amersham, Chicago, IL), or combinations of polymerases and proofreading 
exonucleases such as those found in the ELONGASE Amplification System (GlBCO/BRL, 
25 Gaithersburg, MD). Preferably, the process is automated with machines such as the 
Hamilton Micro Lab 2200 (Hamilton, Reno, NV), Peltier Thermal Cycler (PTC200; MJ 
Research, Watertown, MA) and the ABI Catalyst and 373 and 377 DNA Sequencers 
(Perkin Elmer). 

The nucleic acid sequences encoding HUPM may be extended utilizing a partial 
30 nucleotide sequence and employing various methods known in the art to detect upstream 
sequences, such as promoters and regulatory elements. For example, one method which 
may be employed, restriction-site PCR, uses universal primers to retrieve unknown 



BNSDOCID <WO_9936550A2J_> 



W ° 99/36550 PCT/US99/00655 • 

sequence adjacent to a known locus. (See, e.g., Sarkar, G. (1993) PGR Methods Applic. 
2:318-322.) In particular, genomic DNA is first amplified in the presence of a primer 
complementary to a linker sequence within the vector and a primer specific to a region of 
the nucleotide sequence. The amplified sequences are then subjected to a second round of 
5 PCR with the same linker primer and another specific primer internal to the first one. 
Products of each round of PCR are transcribed with an appropriate RNA polymerase and 
sequenced using reverse transcriptase. 

Inverse PCR may also be used to amplify or extend sequences using divergent 
primers based on a known region. (See, e.g., Triglia, T. et al. (1988) Nucleic Acids Res. 
10 16:8186.) The primers may be designed using commercially available software such as 
OLIGO 4.06 Primer Analysis software (National Biosciences Inc., Plymouth, MN) or 
another appropriate program to be about 22 to 30 nucleotides in length, to have a GC 
content of about 5 0 o/o or more, and to anneal to the target sequence at temperatures of 
about 68°C to 72°C. The method uses several restriction enzymes to generate a suitable 
15 fragment in the known region of a gene. The fragment is then circularized by 
intramolecular ligation and used as a PCR template. 

Another method which may be used is capture PCR, which involves PCR 
amplification of DNA fragments adjacent to a known sequence in human and yeast 
artificial chromosome DNA. (See, e.g., Lagerstrom, M. et al. (1991) PCR Methods 
20 Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and ligations 
may be used to place an engineered double-stranded sequence into an unknown fragment 
of the DNA molecule before performing PCR. Other methods which may be used to 
retrieve unknown sequences are known in the art. (See, e.g., Parker, J.D. et al. (1991) 
Nucleic Acids Res. 19:3055-3060.) Additionally, one may use PCR, nested primers, and 
25 PromoterFinderTM libraries to waIk genomic DNA palQ ^ QA) ^ 

process avoids the need to screen libraries and is useful in finding intron/exon junctions. 

When screening for full-length cDNAs, it is preferable to use libraries that have 
been size-selected to include larger cDNAs. Also, random-primed libraries are preferable 
in that they will include more sequences which contain the 5' regions of genes. Use of a 
30 randomly primed library may be especially preferable for situations in which an oligo d(T) 
library does not yield a full-length cDNA. Genomic libraries may be useful for extension 
of sequence into 5' non-transcribed regulatory regions. 
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Capillary electrophoresis systems which are commercially available may be used 
to analyze the size or confirm the nucleotide sequence of sequencing or PCR products. In 
particular, capillary sequencing may employ flowable polymers for electrophoretic 
separation, four different fluorescent dyes (one for each nucleotide) which are laser 
5 activated, and a charge coupled device camera for detection of the emitted wavelengths. 
Output/light intensity may be converted to electrical signal using appropriate software 
(e.g., Genotyper™ and Sequence Navigator™, Perkin Elmer), and the entire process from 
loading of samples to computer analysis and electronic data display may be computer 
controlled. Capillary electrophoresis is especially preferable for the sequencing of small 
10 pieces of DNA which might be present in limited amounts in a particular sample. 

In another embodiment of the invention, polynucleotide sequences or fragments 
thereof which encode HUPM may be used in recombinant DNA molecules to direct 
expression of HUPM, or fragments or functional equivalents thereof, in appropriate host 
cells. Due to the inherent degeneracy of the genetic code, other DNA sequences which 
1 5 encode substantially the same or a functionally equivalent amino acid sequence may be 
produced, and these sequences may be used to clone and express HUPM. 

As will be understood by those of skill in the art, it may be advantageous to 
produce HUPM-encoding nucleotide sequences possessing non-naturally occurring 
codons. For example, codons preferred by a particular prokaryotic or eukaryotic host can 
20 be selected to increase the rate of protein expression or to produce an RNA transcript 
having desirable properties, such as a half-life which is longer than that of a transcript 
generated from the naturally occurring sequence. 

The nucleotide sequences of the present invention can be engineered using 
methods generally known in the art in order to alter HUPM-encoding sequences for a 
25 variety of reasons including, but not limited to, alterations which modify the cloning, 
processing, and/or expression of the gene product. DNA shuffling by random 
fragmentation and PCR reassembly of gene fragments and synthetic oligonucleotides may 
be used to engineer the nucleotide sequences. For example, site-directed mutagenesis may 
be used to insert new restriction sites, alter glycosylation patterns, change, codon 
30 preference, produce splice variants, introduce mutations, and so forth. 

In another embodiment of the invention, natural, modified, or recombinant nucleic 
acid sequences encoding HUPM may be ligated to a heterologous sequence to encode a 



WO 99/36550 

PCT/US99/00655 • 

fusion protein. For example, to screen peptide libraries for inhibitors of HUPM activity, it 
may be useful to encode a chimeric HUPM protein that can be recognized by a 
commercially available antibody. A fusion protein may also be engineered to contain a 
cleavage site located between the HUPM encoding sequence and the heterologous protein 
5 sequence, so that HUPM may be cleaved and purified away from the heterologous moiety. 

In another embodiment, sequences encoding HUPM may be synthesized, in whole 
or in part, using chemical methods well known in the art. (See, e.g., Caruthers, M.H. et al 
(1980) Nucl. Acids Res. Symp. Se, 215-223, and Horn, T. et al. (1980) Nucl. Acids Res 
Symp. Ser. 225-232.) Alternatively, the protein itself may be produced using chemical 
0 methods to synthesize the amino acid sequence of HUPM, or a fragment thereof. For 
example, peptide synthesis can be performed using various solid-phase techniques (See 
e.g., Roberge, J. Y. et al. (1 995) Science 269:202-204.) Automated synthesis may be 
aclueved using the ABI431A Peptide Synthesizer (Perkin Elmer). Additionally the 
amino acid sequence of HUPM, or any part thereof, may be altered during direct synthesis 
and/or combined with sequences from other proteins, or any part thereof, to produce a 
variant polypeptide. 

The peptide may be substantially purified by preparative high performance liquid 
chromatography. (See, e.g, Chiez, R.M. and F.Z. Regnier (1990) Methods Enzymol. 
182:392-421.) The composition of the synthetic peptides may be confirmed by amino acid 
analysis or by sequencing. (See, e.g., Creighton, T. (1983) Protein. S ^ M , 
Molecular Properties , WH Freeman and Co., New York, NY.) 

In order to express a biologically active HUPM, the nucleotide sequences encoding 
HUPM or derivatives thereof may be inserted into appropriate expression vector, i e a 
vector which contains the necessary elements for the transcription and translation of the 
inserted coding sequence. 

Methods which are well known to those skilled in the art may be used to construct 
expression vectors containing sequences encoding HUPM and appropriate transcriptional 
and translational control elements. These methods include invurp. recombinant DNA 
techniques, synthetic techniques, and inviyo genetic recombination. (See, e.g., Sambrook 
J - Ct ^ (1989) Molecular Cloninp A Laboratory Manm!, Cold Spring Harbor Press 
Plainview, NY, ch. 4, 8, and 16-17; and Ausubel, P.M. et al. (1995, and periodic 
supplements) Current Protocols in Molen.hr Biology, John Wiley & Sons, New York, 
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A variety of expression vector/host systems may be utilized to contain and express 
sequences encoding HUPM. These include, but are not limited to, microorganisms such as 
bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DN A expression 
5 vectors; yeast transformed with yeast expression vectors; insect cell systems infected with 
virus expression vectors (e.g., baculovirus); plant cell systems transformed with virus 
expression vectors (e.g., cauliflower mosaic virus (CaMV) or tobacco mosaic virus 
(TMV)) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids); or animal cell 
systems. 

1 o The invention is not limited by the host cell employed. 

The "control elements" or "regulatory sequences" are those non-translated regions, 
e.g., enhancers, promoters, and 5' and 3 1 untranslated regions, of the vector and 
polynucleotide sequences encoding HUPM which interact with host cellular proteins to 
carry out transcription and translation. Such elements may vary in their strength and 
15 specificity. Depending on the vector system and host utilized, any number of suitable 

transcription and translation elements, including constitutive and inducible promoters, may 
be used. For example, when cloning in bacterial systems, inducible promoters, e.g., hybrid 
lacZ promoter of the Bluescript® phagemid (Stratagene, La Jolla, CA) or pSportl™ 
plasmid (GlBCO/BRL), may be used. The baculovirus polyhedrin promoter may be used 
20 in insect cells. Promoters or enhancers derived from the genomes of plant cells (e.g., heat 
shock, RUBISCO, and storage protein genes) or from plant viruses (e.g., viral promoters 
or leader sequences) may be cloned into the vector. In mammalian cell systems, 
promoters from mammalian genes or from mammalian viruses are preferable. If it is 
necessary to generate a cell line that contains multiple copies of the sequence encoding 
25 HUPM, vectors based on SV40 or EBV may be used with an appropriate selectable 
marker. 

In bacterial systems, a number of expression vectors may be selected depending 
upon the use intended for HUPM. For example, when large quantities of HUPM are 
needed for the induction of antibodies, vectors which direct high level expression of fusion 
30 proteins that are readily purified may be used. Such vectors include, but are not limited to, 
multifunctional JLcoH cloning and expression vectors such as Bluescript® (Stratagene), 
in which the sequence encoding HUPM may be ligated into the vector in frame with 
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sequences for the amino-terrnina] Met and the subsequent 7 residues of fi-galactosidase so 
that a hybrid protein is produced, and pSPORT vectors. (Gibco/BRL, Gaithersburg, MD.) 
pGEX vectors (Pharmacia Biotech, Uppsala, Sweden) may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
5 fusion proteins are soluble and can easily be purified from lysed cells by adsorption to 
glutathione-agarose beads followed by elution in the presence of free glutathione. Proteins 
made in such systems may be designed to include heparin, thrombin, or factor XA 
protease cleavage sites so that the cloned polypeptide of interest can be released from the 
GST moiety at will. 

In the yeast Saccharomv ces rerevisne, a number of vectors containing constitutive 
or inducible promoters, such as alpha factor, alcohol oxidase, and PGH, may be used. 
(See, e.g., Ausubel, supra; and Grant et al. (1987) Methods Enzymol. 153:516-544.) 

In cases where plant expression vectors are used, the expression of sequences 
encoding HUPM may be driven by any of a number of promoters. For example, viral 
promoters such as the 35S and 19S promoters of CaMV may be used alone or in 
combination with the omega leader sequence from TMV. (Takamatsu, N. (1987) EMBO 
J. 6:307-31 1.) Alternatively, plant promoters such as the small subunit of RUBISCO or 
heat shock promoters may be used. (See, e.g., Coruzzi, G. et al. (1984) EMBO J. 
3:1671-1680; Broglie, R. et al. (1984) Science 224:838-843; and Winter, J. et al. (1991) 
Results Probl. Cell Differ. 17:85-105.) These constructs can be introduced into plant cells 
by direct DNA transformation or pathogen-mediated transfection. Such techniques are 
described in a number of generally available reviews. (See, e.g., Hobbs, S. or Murry, L.E. 
* McGraw Hill Yearbook of Science and Technolog y (1992) McGraw Hill, New York, 
NY; pp. 191-196.) 

An insect system may also be used to express HUPM. For example, in one such 
system, Autographa California nuclear polyhedrosis virus (AcNPV) is used as a vector to 
express foreign genes in Spodontera frn P i P erda cells or in Trichp^iusia larvae. The 
sequences encoding HUPM may be cloned into a non-essential region of the virus, such as 
the polyhedrin gene, and placed under control of the polyhedrin promoter. Successful 
insertion of sequences encoding HUPM will render the polyhedrin gene inactive and 
produce recombinant virus lacking coat protein. The recombinant viruses may then be 
used to infect, for example, S. frugiperda cells or Inclio^iusia larvae in which HUPM may 
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be expressed. (See, e.g., Engelhard, E.K. et al. (1994) Proc. Nat. Acad. Sci. 
91:3224-3227.) 

In mammalian host cells, a number of viral-based expression systems may be 
utilized. In cases where an adenovirus is used as an expression vector, sequences encoding 

5 HUPM may be ligated into an adenovirus transcription/translation complex consisting of 
the late promoter and tripartite leader sequence. Insertion in a non-essential El or E3 
region of the viral genome may be used to obtain a viable virus which is capable of 
expressing HUPM in infected host cells. (See, e.g., Logan, J. and T. Shenk (1984) Proc. 
Natl. Acad. Sci. 81:3655-3659.) In addition, transcription enhancers, such as the Rous 

10 sarcoma virus (RSV) enhancer, may be used to increase expression in mammalian host 
cells. 

Human artificial chromosomes (HACs) may also be employed to deliver larger 
fragments of DNA than can be contained and expressed in a plasmid. HACs of about 6 kb 
to 10 Mb are constructed and delivered via conventional delivery methods (liposomes, 
1 5 polycationic amino polymers, or vesicles) for therapeutic purposes. 

Specific initiation signals may also be used to achieve more efficient translation of 
sequences encoding HUPM. Such signals include the ATG initiation codon and adjacent 
sequences. In cases where sequences encoding HUPM and its initiation codon and 
upstream sequences are inserted into the appropriate expression vector, no additional 
20 transcriptional or translation^ control signals may be needed. However, in cases where 
only coding sequence, or a fragment thereof, is inserted, exogenous translation^ control 
signals including the ATG initiation codon should be provided. Furthermore, the initiation 
codon should be in the correct reading frame to ensure translation of the entire insert. 
Exogenous translational elements and initiation codons may be of various origins, both 
25 natural and synthetic. The efficiency of expression may be enhanced by the inclusion of 
enhancers appropriate for the particular cell system used. (See, e.g., Scharf, D. et al. 
(1994) Results Probl. Cell Differ. 20:125-162.) 

In addition, a host cell strain may be chosen for its ability to modulate expression 
of the inserted sequences or to process the expressed protein in the desired fashion. Such 
30 modifications of the polypeptide include, but are not limited to, acetylation, carboxylation, 
glycosylation, phosphorylation, lipidation, and acylation. Post-translational processing 
which cleaves a "prepro" form of the protein may also be used to facilitate correct 



BNSDOCID <WO 9936550A2_L 



W ° 99/36550 PCT/US99/00655 
insertion, folding, and/or function. Different host cells which have specific cellular 
machinery and characteristic mechanisms for post-translational activities (e.g., CHO, 
HeLa, MDCK, HEK293, and WI38), are available from the American Type Culture ' 
Collection (ATCC, Bethesda, MD) and may be chosen to ensure the correct modification 
5 and processing of the foreign protein. 

For long term, high yield production of recombinant proteins, stable expression is 
preferred. For example, cell lines capable of stably expressing HUPM can be transformed 
using expression vectors which may contain viral origins of replication and/or endogenous 
expression elements and a selectable marker gene on the same or on a separate vector. 
10 Following the introduction of the vector, cells may be allowed to grow for about 1 to 2 
days in enriched media before being switched to selective media. The purpose of the 
selectable marker is to confer resistance to selection, and its presence allows growth and 
recovery of cells which successfully express the introduced sequences. Resistant clones of 
stably transformed cells may be proliferated using tissue culture techniques appropriate to 
15 the cell type. 

Any number of selection systems may be used to recover transformed cell lines. 
These include, but are not limited to, the herpes simplex virus thymidine kinase genes and 
adenine phosphoribosyltransferase genes, which can be employed in tie or apr cells, 
respectively. (See, e.g., Wigler, M. et al. (1977) Cell 1 1 :223-232; and Lowy I et al 
20 (1980) Cell 22:817-823) Also, antimetabolite, antibiotic, or herbicide resistance can be 
used as the basis for selection. For example, dhfr confers resistance to methotrexate; npt 
confers resistance to the aminoglycosides neomycin and G-418; and ah or pat confer 
resistance to chlorsulfuron and phosphinotricin acetyltransferase, respectively. (See, e.g. 
Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. 77:3567-3570; Colbere-Garapin, F et al 
25 (1981)J.Mol.Biol. 150:1-14; and Murry,^.) Additional selectable genes have been 
described, eg., tr P B, which allows cells to utilize indole in place of tryptophan, or hisD, 
which allows cells to utilize histinol in place of histidine. (See, e.g., Hartman, S.C. and 
R-C. Mulligan (1988) Proc. Natl. Acad. Sci. 85:8047-8051.) Recently, the use of visible 
markers, such as anthocyanins, green fluorescent proteins, 6 glucuronidase and its 
30 substrate GUS, luciferase and its substrate luciferin, has increased. These markers can be 
used not only to identify transformants, but also to quantify the amount of transient or 
stable protein expression attributable to a specific vector system. (See, e.g., Rhodes, C.A. 
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etal. (1995) Methods Mol. Biol. 55:121-131.) 

Although the presence/absence of marker gene expression suggests that the gene of 
interest is also present, the presence and expression of the gene may need to be confirmed. 
For example, if the sequence encoding HUPM is inserted within a marker gene sequence, 
5 transformed cells containing sequences encoding HUPM can be identified by the absence 
of marker gene function. Alternatively, a marker gene can be placed in tandem with a 
sequence encoding HUPM under the control of a single promoter. Expression of the 
marker gene in response to induction or selection usually indicates expression of the 
tandem gene as well. 

10 Alternatively, host cells which contain the nucleic acid sequence encoding HUPM 

and express HUPM may be identified by a variety of procedures known to those of skill in 
the art. These procedures include, but are not limited to, DNA-DNA or DNA-RNA 
hybridizations and protein bioassay or immunoassay techniques which include membrane, 
solution, or chip based technologies for the detection and/or quantification of nucleic acid 
15 or protein sequences. 

The presence of polynucleotide sequences encoding HUPM can be detected by 
DNA-DNA or DNA-RNA hybridization or amplification using probes or fragments or 
fragments of polynucleotides encoding HUPM. Nucleic acid amplification based assays 
involve the use of oligonucleotides or oligomers based on the sequences encoding HUPM 
20 to detect transformants containing DNA or RNA encoding HUPM. 

A variety of protocols for detecting and measuring the expression of HUPM, using 
either polyclonal or monoclonal antibodies specific for the protein, are known in the art. 
Examples of such techniques include enzyme-linked immunosorbent assays (ELISAs), 
radioimmunoassays (RIAs), and fluorescence activated cell sorting (FACS). A two-site, 
25 monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two 

non-interfering epitopes on HUPM is preferred, but a competitive binding assay may be 
employed. These and other assays are well described in the art. (See, e.g., Hampton, R. et 
ai. (1990) fi^iryicl Method a T ahnratorv Manual. APS Press, St Paul, MN, Section 
IV; and Maddox, D.E. et al. (1983) J. Exp. Med. 158:121 1-1216). 
30 A wide variety of labels and conjugation techniques are known by those skilled in 

the art and may be used in various nucleic acid and amino acid assays. Means for 
producing labeled hybridization or PCR probes for detecting sequences related to 
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polynucleotides encoding HUPM include oiigolabeling, nick elation, end-labeling or 
PCR amplification using a labeled nucleotide. Alternatively, the sequences encoding 
HUPM, or any fragments thereof, may be cloned into a vector for the production of an 
mRNA probe. Such vectors are known in the art, are commercially available, and may be 
5 used to synthesize RNA probes invito by addition of an appropriate RNA polymerase 
such as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted using 
a vanety of commercially available kits, such as those provided by Pharmacia & Upjohn 
(Kalamazoo, MI), Promega (Madison, WI), and U.S. Biochemical Corp. (Cleveland OH) 
Smtable reporter molecules or labels which may be used for ease of detection include 
.0 radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents, as well as 
substrates, cefaclors, inhibitors, magnetic particles, and the like. 

Host cells transformed with nucleotide sequences encoding HUPM may be 
cultured under conditions suitable for the expression and recovery of the protein from cell 
culture. The protein produced by a transformed cell may be secreted or contained 
15 intracellular* depending on the sequence and/or the vector used. As will be understood 
by those of skiU in the art, expression vectors containing polynucleotides which encode 
HUPM may be designed to contain signal sequences which direct secretion of HUPM 
through a prokaryotic or eulcaryotic cell membrane. Other constructions may be used ,„ 
jom sequences encoding HUPM to nucleotide sequences encoding a polypeptide domain 
20 wh.cn will facilitate purification of soluble proteins. Such purification facilitating 
domains include, but are not limited to, metal chelating peptides such as 
histidine-tryptophan modules mat allow purification on immobilized metals, protein A 
domains that allow purification on immobilized immunoglobulin, and the domain utilized 
in the FLAGS extension/affinity purification system (Immunex Corp., Seattle WA) The 
25 inclusion of cleavable linker sequences, such as those specific for Factor XA or 
enterokinase (Invitrogen, San Diego, CA), between the purification domain and the 
HUPM encoding sequence may be used to facilitate purification. One such expression 
vector provides for expression of a fusion protein containing HUPM and a nucleic acid 
encoding 6 histidine residues preceding a thioredoxin or an enterokinase cleavage site 
30 The histidine residues facilitate purification on immobilized metal ion affinity 

cinematography. (IMAC) (See, e.g., Porath, J. et al. (1992) Pro,. Exp. Purif. 3: 263-281 ) 
The enterokinase cleavage site provides a means for purifying HUPM from the fusion 



BNSDOCID: <WO 9936S50A2J_> 



PCTAJS99/00655 
WO 99/36550 

protein. (See, e.g., Kroll, D.J. et al. (1993) DNA Cell Biol. 12:441-453.) 

Fragments of HUPM may be produced not only by recombinant production, but 
also by direct peptide synthesis using solid-phase techniques. (See, e.g., Creighton, T.E. 
(1984) Protein: Structures and Molecular Properties, pp. 55-60, W.H. Freeman and Co., 
5 New York, NY.) Protein synthesis may be performed by manual techniques or by 
automation. Automated synthesis may be achieved, for example, using the Applied 
Biosystems 431 A Peptide Synthesizer (Perkin Elmer). Various fragments of HUPM may 
be synthesized separately and then combined to produce the full length molecule. 

10 THERAPEUTICS 

Chemical and structural homology exists among the human protease molecules of 
the invention. In addition, HUPM is expressed in proliferating cell types associated with 
cancer, and the immune response. Therefore, HUPM appears to play a role in cell 
proliferative disorders and immune disorders. Therefore, in cell proliferative or immune 
1 5 disorders where HUPM is being expressed or is promoting cell proliferation it is desirable 
to decrease the expression of HUPM. In cell proliferative or immune disorders where 
expression of HUPM is decreased, it is desirable to provide the protein or increase 
expression. 

Therefore, in one embodiment, an antagonist of HUPM may be administered to a 
20 subject to treat or prevent a cell proliferative disorder associated with increased expression 
or activity of HUPM. Such a disorder may include, but is not limited to, arteriosclerosis, 
atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD), 
myelofibrosis, paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, 
primary thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, 
25 melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal 
gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, 
gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, 
penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus. In one 
aspect, an antibody which specifically binds HUPM may be used directly as an antagonist 
30 or indirectly as a targeting or delivery mechanism for bringing a pharmaceutical agent to 
cells or tissue which express HUPM. 

In another additional embodiment, a vector expressing the complement of the 
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polynucleotide encoding HUPM may be administered to a subject to treat or prevent a cell 
proliferative disorder including, but not limited to, those described above. 

In another embodiment, an antagonist of HUPM may be administered to a subject 
to treat or prevent an immune disorder associated with increased expression or activity of 
5 HUPM. Such a disorder may include, but is not limited to AIDS, Addison's disease, adult 
respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia, 
asthma, atherosclerosis, autoimmune hemolytic anemia, autoimmune thyroiditis 
bronchitis, cholecystitis, contact dermayitis, Crohn's disease, atopic dermatitis, 
dermatomyositis, diabetes mellitus, emphysema, erythema nodosum, atrophic gastritis 

0 glomerulonephritis, Goodpasture's syndrome, gout, Graves' disease, Hashimoto's 
thyroiditis, hypereosinophilia, irritable bowel syndrome, lupus erythematosus, multiple 
sclerosis, myasthenia gravis, myocardial or pericardial inflammation, osteoarthritis, 
osteoporosis, pancreatitis, polymyositis, rheumatoid arthritis, scleroderma, Sjogren's 
syndrome, systemic anaphylaxis, systemic lupus erythematosus, systemic sclerosis 

1 ulcerative colitis, Werner syndrome, and complications of cancer, hemodialysis, and 
extracorporeal circulation; viral, bacterial, fungal, parasitic, protozoal, and helminthic 
infections; and trauma. 

In still another embodiment, a vector expressing the complement of the 
polynucleotide encoding HUPM may be administered to a subject to treat or prevent an ' 
immune disorder including, but not limited to, those described above. 

In another embodiment, HUPM or a fragment or derivative thereof may be 
administered to a subject to treat or prevent a cell proliferative disorder associated with 
decreased expression or activity of HUPM. Such disorders can include, but are not 
limited to, arteriosclerosis, atherosclerosis, bursitis, cirrhosis, hepatitis, mixed connective 
tissue disease (MCTD), myelofibrosis, paroxysmal nocturnal hemoglobinuria, 
polycythemia vera, psoriasis, primary thrombocythemia, and cancers including 
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma 
and, m particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, 
cervix, gall bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle 
ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymus, 
thyroid, and uterus. 

In another embodiment, a vector capable of expressing HUPM or a fragment or 
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derivative thereof may be administered to a subject to treat or prevent a cell proliferative 
disorder including, but not limited to, those described above. 

In a further embodiment, a pharmaceutical composition comprising a substantially 
purified HUPM in conjunction with a suitable pharmaceutical carrier may be administered 
5 to a subject to treat or prevent a cell proliferative disorder including, but not limited to, 
those provided above. 

In still another embodiment, an agonist which modulates the activity of HUPM 
may be administered to a subject to treat or prevent a cell proliferative disorder including, 
but not limited to, those listed above. 
10 In another embodiment, HUPM or a fragment or derivative thereof may be 

administered to a subject to treat or prevent an immune disorder associated with decreased 
expression or activity of HUPM. Such disorders can include, but are not limited to, 
AIDS, Addison's disease, adult respiratory distress syndrome, allergies, ankylosing 
spondylitis, amyloidosis, anemia, asthma, atherosclerosis, autoimmune hemolytic anemia, 
15 autoimmune thyroiditis ,bronchitis, cholecystitis, contact dermayitis, Crohn's disease, 
atopic dermatitis, dermatomyositis, diabetes mellitus, emphysema, erythema nodosum, 
atrophic gastritis, glomerulonephritis, Goodpasture's syndrome, gout, Graves' disease, 
Hashimoto's thyroiditis, hypereosinophilia, irritable bowel syndrome, lupus 
erythematosus, multiple sclerosis, myasthenia gravis, myocardial or pericardial 
20 inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, rheumatoid arthritis, 
scleroderma, Sjogren's syndrome, systemic anaphylaxis, systemic lupus erythematosus, 
systemic sclerosis, ulcerative colitis, Werner syndrome, and complications of cancer, 
hemodialysis, and extracorporeal circulation; viral, bacterial, fungal, parasitic, protozoal, 
and helminthic infections; and trauma. 
25 In another embodiment, a vector capable of expressing HUPM or a fragment or 

derivative thereof may be administered to a subject to treat or prevent an immune disorder 
including, but not limited to, those described above. 

In a further embodiment, a pharmaceutical composition comprising a substantially 
purified HUPM in conjunction with a suitable pharmaceutical carrier may be administered 
30 to a subject to treat or prevent an immune disorder including, but not limited to, those 
provided above. 

In still another embodiment, an agonist which modulates the activity of HUPM 
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may be administered ,o a subject to treat or prevent an immune disorder including, but not 
limited to, those listed above. 

In other embodiments, any of the proteins, antagonists, antibodies, agonists, 
complementary sequences, or vectors of the invention may be administered in combination 
5 with other appropriate therapeutic agents. Selection of the appropriate agents for use in 
combination therapy may be made by one of ordinary skill in the art, according to 
conventional pharmaceutical principles. The combination of therapeutic agents may act 
synergistics to effect the treatment or prevention of the various disorders described 
above. Using this approach, one may be able to achieve therapeutic efficacy with lower 
o dosages of each agent, thus reducing the potential for adverse side effects. 

An antagonist of HUPM may be produced using methods which are generally 
known in the art. In particular, purified HUPM may be used to produce antibodies or to 
screen libraries of pharmaceutical agents to identify those which specifically bind HUPM. 
Antibodies to HUPM may also be generated using methods that are well known in the art. 
Such antibodies may include, but are not limited to, polyclonal, monoclonal, chimeric, and 
single chain antibodies, Fab fragments, and fragments produced by a Fab expression 
library. Neutralizing antibodies (i.e., those which inhibit dimer formation) are especially 
preferred for therapeutic use. 

For the production of antibodies, various hosts including goats, rabbits, rats, mice, 
humans, and others may be immunized by injection with HUPM or with any fragment or 
oligopeptide thereof which has immunogenic properties. Depending on the host species, 
various adjuvants may be used to increase immunological response. Such adjuvants 
include, but are not limited to, Freund's, mineral gels such as aluminum hydroxide, and 
surface active substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil 
emulsions, KLH, and dinitrophenol. Among adjuvants used in humans, BCG (bacilli 
Calmette-Guerin) and Corynebacterium pana.m are especially preferable. 

It is preferred that the oligopeptides, peptides, or fragments used to induce 
antibodies to HUPM have an amino acid sequence consisting of at least about 5 amino 
acids, and, more preferably, of at least about 10 amino acids. It is also preferable that 
these oligopeptides, peptides, or fragments are identical to a portion of the amino acid 
sequence of the natural protein and contain the entire amino acid sequence of a small, 
naturally occurring molecule. Short stretches of HUPM amino acids may be fused with 
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those of another protein, such as KLH, and antibodies to the chimeric molecule may be 
produced. 

Monoclonal antibodies to HUPM may be prepared using any technique which 
provides for the production of antibody molecules by continuous cell lines in culture. 
5 These include, but are not limited to, the hybridoma technique, the human B-cell 
hybridoma technique, and the EBV-hybridoma technique. (See, e.g., Kohler, G. et al. 
(1975) Nature 256:495-497; Kozbor, D. et al. (1985) J. Immunol. Methods 81:31-42; Cote, 
R.J. et al. (1983) Proc. Natl. Acad. Sci. 80:2026-2030; and Cole, S.P. et al. (1984) Mol. 
Cell Biol. 62:109-120.) 

10 In addition, techniques developed for the production of "chimeric antibodies," such 

as the splicing of mouse antibody genes to human antibody genes to obtain a molecule 
with appropriate antigen specificity and biological activity, can be used. (See, e.g., 
Morrison, S.L. et al. (1984) Proc. Natl. Acad. Sci. 81:6851-6855; Neuberger, M.S. et al. 
(1984) Nature 312:604-608; and Takeda, S. et al. (1985) Nature 314:452-454.) 
15 Alternatively, techniques described for the production of single chain antibodies may be 
adapted, using methods known in the art, to produce HUPM-specific single chain 
antibodies. Antibodies with related specificity, but of distinct idiotypic composition, may 
be generated by chain shuffling from random combinatorial immunoglobulin libraries. 
(See, e.g., Burton D.R. (1991) Proc. Natl. Acad. Sci. 88:10134-10137.) 
20 Antibodies may also be produced by inducing inviyo production in the 

lymphocyte population or by screening immunoglobulin libraries or panels of highly 
specific binding reagents as disclosed in the literature. (See, e.g., Orlandi, R. et al. (1989) 
Proc. Natl. Acad. Sci. 86: 3833-3837; and Winter, G. et al. (1991) Nature 349:293-299.) 
Antibody fragments which contain specific binding sites for HUPM may also be 
25 generated. For example, such fragments include, but are not limited to, F(ab')2 fragments 
produced by pepsin digestion of the antibody molecule and Fab fragments generated by 
reducing the disulfide bridges of the F(ab*)2 fragments. Alternatively, Fab expression 
libraries may be constructed to allow rapid and easy identification of monoclonal Fab 
fragments with the desired specificity. (See, e.g., Huse, W.D. et al. (1989) Science 

30 246:1275-1281.) 

Various immunoassays may be used for screening to identify antibodies having the 
desired specificity. Numerous protocols for competitive binding or immunoradiometric 
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assays using either polyclonal or monoclonal antibodies with established specificities are 
well known in the art. Such immunoassays typically involve the measurement of complex 
formation between HUPM and its specific antibody. A two-site, monoclonal-based 
immunoassay utilizing monoclonal antibodies reactive to two non-interfering HUPM 
5 epitopes is preferred, but a competitive binding assay may also be employed. (Maddox, 
supra .) 

In another embodiment of the invention, the polynucleotides encoding HUPM, or 
any fragment or complement thereof, may be used for therapeutic purposes. In one aspect, 
the complement of the polynucleotide encoding HUPM may be used in situations in which 
) it would be desirable to block the transcription of the mRNA. In particular, cells may be 
transformed with sequences complementary to polynucleotides encoding HUPM. Thus, 
complementary molecules or fragments may be used to modulate HUPM activity, or to 
achieve regulation of gene function. Such technology is now well known in the art, and 
sense or antisense oligonucleotides or larger fragments can be designed from various 
locations along the coding or control regions of sequences encoding HUPM. 

Expression vectors derived from retroviruses, adenoviruses, or herpes or vaccinia 
viruses, or from various bacterial plasmids, may be used for delivery of nucleotide 
sequences to the targeted organ, tissue, or cell population. Methods which are well known 
to those skilled in the art can be used to construct vectors which will express nucleic acid 
sequences complementary to the polynucleotides of the gene encoding HUPM. (See, e.g., 
Sambrook, supra : and Ausubel, supra.) 

Genes encoding HUPM can be turned off by transforming a cell or tissue with 
expression vectors which express high levels of a polynucleotide, or fragment thereof, 
encoding HUPM. Such constructs may be used to introduce untranslatable sense or 
antisense sequences into a cell. Even in the absence of integration into the DNA, such 
vectors may continue to transcribe RNA molecules until they are disabled by endogenous 
nucleases. Transient expression may last for a month or more with a non-replicating 
vector, and may last even longer if appropriate replication elements are part of the vector 
system. 

As mentioned above, modifications of gene expression can be obtained by 
designing complementary sequences or antisense molecules (DNA, RNA, or PNA) to the 
control, 5', or regulatory regions of the gene encoding HUPM. Oligonucleotides derived 
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from the transcription initiation site, e.g., between about positions -10 and +10 from the 
start site, are preferred. Similarly, inhibition can be achieved using triple helix 
base-pairing methodology. Triple helix pairing is useful because it causes inhibition of the 
ability of the double helix to open sufficiently for the binding of polymerases, transcription 
5 factors, or regulatory molecules. Recent therapeutic advances using triplex DNA have 
been described in the literature. (See, e.g., Gee, J.E. et al. (1994) in Huber, B.E. and B.I. 
Carr, ^w„1,r and Immunologic App roaches, Futura Publishing Co., Mt. Kisco, NY, pp. 
163-177.) A complementary sequence or antisense molecule may also be designed to 
block translation of mRNA by preventing the transcript from binding to ribosomes. 
10 Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific 

cleavage of RNA. The mechanism of ribozyme action involves sequence-specific 
hybridization of the ribozyme molecule to complementary target RNA, followed by 
endonucleolytic cleavage. For example, engineered hammerhead motif ribozyme 
molecules may specifically and efficiently catalyze endonucleolytic cleavage of sequences 
15 encoding HUPM. 

Specific ribozyme cleavage sites within any potential RNA target are initially 
identified by scanning the target molecule for ribozyme cleavage sites, including the 
following sequences: GUA, GUU, and GUC. Once identified, short RNA sequences of 
between 15 and 20 ribonucleotides, corresponding to the region of the target gene 
20 containing the cleavage site, may be evaluated for secondary structural features which may 
render the oligonucleotide inoperable. The suitability of candidate targets may also be 
evaluated by testing accessibility to hybridization with complementary oligonucleotides 
using ribonuclease protection assays. 

Complementary ribonucleic acid molecules and ribozymes of the invention may be 
25 prepared by any method known in the art for the synthesis of nucleic acid molecules. 

These include techniques for chemically synthesizing oligonucleotides such as solid phase 
phosphoramidite chemical synthesis. Alternatively, RNA molecules may be generated by 

in vitro and in vivo transcription of DNA sequences encoding HUPM. Such DNA 
sequences may be incorporated into a wide variety of vectors with suitable RNA 
30 polymerase promoters such as T7 or SP6. Alternatively, these cDNA constructs that 
synthesize complementary RNA, constitutively or inducibly, can be introduced into cell 
lines, cells, or tissues. 
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RNA molecules may be modified to increase intracellular stability and half-life. 
Possible modifications include, but are not limited to, the addition of flanking sequences at 
the 5' and/or 3' ends of the molecule, or the use of phosphorothioate or T O-methyl rather 
than phosphodiesterase linkages within the backbone of the molecule. This concept is 
5 inherent in the production of PNAs and can be extended in all of these molecules by the 
inclusion of nontraditional bases such as inosine, queosine, and wybutosine, as well as 
acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytidine, guanine, 
thymine, and uridine which are not as easily recognized by endogenous endonucleases. 
Many methods for introducing vectors into cells or tissues are available and 
10 t^w^^^uu^it^^,^. Forexviyothera P y,vectorsmaybe 
introduced into stem cells taken from the patient and clonally propagated for autologous 
transplant back into that same patient. Delivery by transection, by liposome injections, or 
by polycationic amino polymers may be achieved using methods which are well known in 
the art. (See, e.g., Goldman, C.K. et al. (1997) Nature Biotechnology 15:462-466.) 
15 Any of the therapeutic methods described above may be applied to any subject in 

need of such therapy, including, for example, mammals such as dogs, cats, cows, horses, 
rabbits, monkeys, and most preferably, humans. 

An additional embodiment of the invention relates to the administration of a 
pharmaceutical or sterile composition, in conjunction with a pharmaceutically acceptable 
20 carrier, for any of the therapeutic effects discussed above. Such pharmaceutical 
compositions may consist of HUPM, antibodies to HUPM, and mimetics, agonists, 
antagonists, or inhibitors of HUPM. The compositions may be administered alone or in 
combination with at least one other agent, such as a stabilizing compound, which may be 
administered in any sterile, biocompatible pharmaceutical carrier including, but not limited 
25 to, saline, buffered saline, dextrose, and water. The compositions may be administered to a 
patient alone, or in combination with other agents, drugs, or hormones. 

The pharmaceutical compositions utilized in this invention may be administered by 
any number of routes including, but not limited to, oral, intravenous, intramuscular, 
intra-arterial, intramedullary, intrathecal, intraventricular, transdermal, subcutaneous, 
30 intraperitoneal, intranasal, enteral, topical, sublingual, or rectal means. 

In addition to the active ingredients, these pharmaceutical compositions may 
contain suitable pharmaceutically-acceptable carriers comprising excipients and auxiliaries 
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which facilitate processing of the active compounds into preparations which can be used 
pharmaceutically. Further details on techniques for formulation and administration may 
be found in the latest edition of Reminpton's Pharmaceutical Sciences (Maack Publishing 
Co., Easton, PA). 

5 Pharmaceutical compositions for oral administration can be formulated using 

pharmaceutically acceptable carriers well known in the art in dosages suitable for oral 
administration. Such carriers enable the pharmaceutical compositions to be formulated as 
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for 
ingestion by the patient. 
10 Pharmaceutical preparations for oral use can be obtained through combining active 

compounds with solid excipient and processing the resultant mixture of granules 
(optionally, after grinding) to obtain tablets or dragee cores. Suitable auxiliaries can be 
added, if desired. Suitable excipients include carbohydrate or protein fillers, such as 
sugars, including lactose, sucrose, mannitol, and sorbitol; starch from corn, wheat, rice, 
1 5 potato, or other plants; cellulose, such as methyl cellulose, 

hydroxypropylmethyl-cellulose, or sodium carboxymethylcellulose; gums, including 
arabic and tragacanth; and proteins, such as gelatin and collagen. If desired, disintegrating 
or solubilizing agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, 
and alginic acid or a salt thereof, such as sodium alginate. 
20 Dragee cores may be used in conjunction with suitable coatings, such as 

concentrated sugar solutions, which may also contain gum arabic, talc, 
polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may 
be added to the tablets or dragee coatings for product identification or to characterize the 
25 quantity of active compound, i.e., dosage. 

Pharmaceutical preparations which can be used orally include push-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as 
glycerol or sorbitol. Push-fit capsules can contain active ingredients mixed with fillers or 
binders, such as lactose or starches, lubricants, such as talc or magnesium stearate, and, 
30 optionally, stabilizers. In soft capsules, the active compounds may be dissolved or 

suspended in suitable liquids, such as fatty oils, liquid, or liquid polyethylene glycol with 
or without stabilizers. 
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Pharmaceutical formulations suitable for parenteral administration may be 
formulated in aqueous solutions, preferably in physiologically compatible buffers such as 
Hanks's solution, Ringer's solution, or physiologically buffered saline. Aqueous injection 
suspensions may contain substances which increase the viscosity of the suspension, such 
5 as sodium carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the 
active compounds may be prepared as appropriate oily injection suspensions. Suitable 
lipophilic solvents or vehicles include fatty oils, such as sesame oil, or synthetic fatty acid 
esters, such as ethyl oleate, triglycerides, or liposomes. Non-lipid polycationic amino 
polymers may also be used for delivery. Optionally, the suspension may also contain 
10 suitable stabilizers or agents to increase the solubility of the compounds and allow for the 
preparation of highly concentrated solutions. 

For topical or nasal administration, penetrants appropriate to the particular barrier 
to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

15 The pharmaceutical compositions of the present invention may be manufactured in 

a manner that is known in the art, e.g., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or 
lyophilizing processes. 

The pharmaceutical composition may be provided as a salt and can be formed with 
20 many acids, including but not limited to, hydrochloric, sulfuric, acetic, lactic, tartaric, 
malic, and succinic acid. Salts tend to be more soluble in aqueous or other protonic ' 
solvents than are the corresponding free base forms. In other cases, the preferred 
preparation may be a lyophilized powder which may contain any or all of the following: 1 
mM to 50 mM histidine, 0.1% to 2% sucrose, and 2% to 7% mannitol, at a P H range of 4.5 
25 to 5.5, that is combined with buffer prior to use. 

After pharmaceutical compositions have been prepared, they can be placed in an 
appropriate container and labeled for treatment of an indicated condition. For 
administration of HUPM, such labeling would include amount, frequency, and method of 
administration. 

30 Pharmaceutical compositions suitable for use in the invention include compositions 

wherein the active ingredients are contained in an effective amount to achieve the intended 
purpose. The determination of an effective dose is well within the capability of those 
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skilled in the art. 

For any compound, the therapeutically effective dose can be estimated initially 
either in cell culture assays, e.g., of neoplastic cells or in animal models such as mice, rats, 
rabbits, dogs, or pigs. An animal model may also be used to determine the appropriate 

5 concentration range and route of administration. Such information can then be used to 
determine useful doses and routes for administration in humans. 

A therapeutically effective dose refers to that amount of active ingredient, for 
example HUPM or fragments thereof, antibodies of HUPM, and agonists, antagonists or 
inhibitors of HUPM, which ameliorates the symptoms or condition. Therapeutic efficacy 

10 and toxicity may be determined by standard pharmaceutical procedures in cell cultures or 
with experimental animals, such as by calculating the ED50 (the dose therapeutically 
effective in 50% of the population) or LD50 (the dose lethal to 50% of the population) 
statistics. The dose ratio of therapeutic to toxic effects is the therapeutic index, and it can 
be expressed as the ED50/LD50 ratio. Pharmaceutical compositions which exhibit large 

15 therapeutic indices are preferred. The data obtained from cell culture assays and animal 
studies are used to formulate a range of dosage for human use. The dosage contained in 
such compositions is preferably within a range of circulating concentrations that includes 
the ED50 with little or no toxicity. The dosage varies within this range depending upon 
the dosage form employed, the sensitivity of the patient, and the route of administration. 

20 The exact dosage will be determined by the practitioner, in light of factors related 

to the subject requiring treatment. Dosage and administration are adjusted to provide 
sufficient levels of the active moiety or to maintain the desired effect. Factors which may 
be taken into account include the severity of the disease state, the general health of the 
subject, the age, weight, and gender of the subject, time and frequency of administration, 

25 drug combination(s), reaction sensitivities, and response to therapy. Long-acting 
pharmaceutical compositions may be administered every 3 to 4 days, every week, or 
biweekly depending on the half-life and clearance rate of the particular formulation. 

Normal dosage amounts may vary from about 0.1 /ug to 100,000 /zg, up to a total 
dose of about 1 gram, depending upon the route of administration. Guidance as to 

30 particular dosages and methods of delivery is provided in the literature and generally 
available to practitioners in the art. Those skilled in the art will employ different 
formulations for nucleotides than for proteins or their inhibitors. Similarly, delivery of 
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polynucleotides or polypeptides win be specific ,o particular cells, conditions, locations 
etc. 

DIAGNOSTICS 

5 In another embodiment, antibodies which specifically bind HUPM may be used for 

the diagnosis of disorders characterized by expression of HUPM, or in assays to monitor 
patterns being treated with HUPM or agonist, antagonists, or inhibitors of HUPM 
Ant.bod.es useful for diagnostic purposes may be prepared in the same manner as 
descnbed above for therapeutics. Diagnostic assays for HUPM include methods which 
.0 utilize the antibody and a label ,„ detect HUPM in human body fluids or in exacts of 
cells or tissues. The antibodies may be used with or without modification, and may be 
labeled by covalen. or non-covalen. attachment of a reporter molecule. A wide variety of 
reporter mo.eoues, several of which are described above, are known in the art and may be 
used. 3 

A variety of protocols for measuring HUPM, including ELISAs, RIAs, and FACS 
are know, in the art and provide a basis for diagnosing altered or abnormal levels of ' 
HUPM expression. Normal or standard values for HUPM expression are established by 
combining body fluids or cel. extracts taken from norma, mammalian subjects, preferably 
human, with antibody to HUPM under conditions suitable for complex formation The 
20 amount of standard complex formation may be ouantitated by various methods, preferably 
by photometric means. Quantities of HUPM expressed in subject, contro,, and disease 
samples from bi„ps.ed tissues are compared with the standard values. Deviation between 
standard and subject values esmblishes the parameter for diagnosing disease 

In another embodiment of the invention, the polynucleotides encoding HUPM may 
25 beusedfordiagnosticpurposes. The polynucleotides which may be used include 

ohgonucleotide sequences, complementary RNA and DNA molecules, and PNAs The 
polynucleotides may be used to detect and q uan,ita,e gene expression in biopsied tissues in 
wh,h expression of HUPM may be correlated with disease. The diagnostic assay may be 
used to determine absence, presence, and excess expression of HUPM, and to monitor 
30 regulation of HUPM levels during therapeutic intervention. 

In one aspect, hybridization with PCR probes which are capable of detecting 
po.y„ucleotide sequences, including genomic sequences, encoding HUPM or closely 
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related molecules may be used to identify nucleic acid sequences which encode HUPM. 
The specificity of the probe, whether it is made from a highly specific region, e.g., the 5' 
regulatory region, or from a less specific region, e.g., a conserved motif, and the 
stringency of the hybridization or amplification (maximal, high, intermediate, or low), will 
5 determine whether the probe identifies only naturally occurring sequences encoding 
HUPM, alleles, or related sequences. 

Probes may also be used for the detection of related sequences, and should 
preferably contain at least 50% identity to the nucleotides from any of the HUPM 
encoding sequences. The hybridization probes of the subject invention may be DNA or 
10 RNA and may be derived from the sequence of SEQ ID NO:13, SEQ ID NO:14, SEQ ID 
NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, 
SEQ ID NO:21 , SEQ ID NO:22, SEQ ID NO:23, or SEQ ID NO:24 or from genomic 
sequences including promoters, enhancers, and introns of the HUPM gene. 

Means for producing specific hybridization probes for DNAs encoding HUPM 
, 5 include the cloning of polynucleotide sequences encoding HUPM or HUPM derivatives 
into vectors for the production of mRNA probes. Such vectors are known in the art, are 
commercially available, and may be used to synthesize RNA probes invitro by means of 
the addition of the appropriate RNA polymerases and the appropriate labeled nucleotides. 
Hybridization probes may be labeled by a variety of reporter groups, for example, by 
20 radionuclides such as 32 P or 35 S, or by enzymatic labels, such as alkaline phosphatase 
coupled to the probe via avidin/biotin coupling systems, and the like. 

Polynucleotide sequences encoding HUPM may be used for the diagnosis of a 
disorder associated with expression of HUPM. Examples of such a disorder include, but 
are not limited to, cell proliferative disorders such as arteriosclerosis, atherosclerosis, 
25 bursitis, cirrhosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, 
paroxysmal nocturnal hemoglobinuria, polycythemia vera, psoriasis, primary 
thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma, 
melanoma, myeloma, sarcoma, teratocarcinoma, and, in particular, cancers of the adrenal 
gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder, ganglia, 
30 gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid, 
penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus; and 
immune disorders such as AIDS, Addison's disease, adult respiratory distress syndrome, 
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allergies, ankylosing spondylitis, amyloidosis, anemia, asthma, atherosclerosis, 
autoimmune hemolytic anemia, autoimmune thyroiditis ,bronchitis, cholecystitis, contact 
dermayitis, Crohn's disease, atopic dermatitis, dermatomyositis, diabetes mellitus, 
emphysema, erythema nodosum, atrophic gastritis, glomerulonephritis, Goodpasture's 
5 syndrome, gout, Graves' disease, Hashimoto's thyroiditis, hypereosinophilia, irritable 
bowel syndrome, lupus erythematosus, multiple sclerosis, myasthenia gravis, myocardial 
or pericardial inflammation, osteoarthritis, osteoporosis, pancreatitis, polymyositis, 
rheumatoid arthritis, scleroderma, Sjogren's syndrome, systemic anaphylaxis, systemic 
lupus erythematosus, systemic sclerosis, ulcerative colitis, Werner syndrome, and 
10 complications of cancer, hemodialysis, and extracorporeal circulation; viral, bacterial, 
fungal, parasitic, protozoal, and helminthic infections; and trauma. The polynucleotide 
sequences encoding HUPM may be used in Southern or northern analysis, dot blot, or 
other membrane-based technologies; in PGR technologies; in dipstick, pin, and ELISA 
assays; and in microarrays utilizing fluids or tissues from patients to detect altered HUPM 
15 expression. Such qualitative or quantitative methods are well known in the art. 

In a particular aspect, the nucleotide sequences encoding HUPM may be useful in 
assays that detect the presence of associated disorders, particularly those mentioned above. 
The nucleotide sequences encoding HUPM may be labeled by standard methods and 
added to a fluid or tissue sample from a patient under conditions suitable for the formation 
20 of hybridization complexes. After a suitable incubat.on period, the sample is washed and 
the signal is quantitated and compared with a standard value. If the amount of signal in 
the patient sample is significantly altered in comparison to a control sample then the 
presence of altered levels of nucleotide sequences encodmg HUPM in the sample indicates 
the presence of the associated disorder. Such assays may also be used to evaluate the 
25 efficacy of a particular therapeutic treatment regimen in animal studies, in clinical trials, or 
to monitor the treatment of an individual patient. 

In order to provide a basis for the diagnosis of a disorder associated with 
expression of HUPM, a normal or standard profile for expression is established. This may 
be accomplished by combining body fluids or cell extracts taken from normal subjects, 
30 either animal or human, with a sequence, or a fragment thereof, encoding HUPM, under 
conditions suitable for hybridization or amplification. Standard hybridization may be 
quantified by comparing the values obtained from normal subjects with values from an 
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experiment in which a known amount of a substantially purified polynucleotide is used. 
Standard values obtained in this manner may be compared with values obtained from 
samples from patients who are symptomatic for a disorder. Deviation from standard 
values is used to establish the presence of a disorder. 
5 Once the presence of a disorder is established and a treatment protocol is initiated, 

hybridization assays may be repeated on a regular basis to determine if the level of 
expression in the patient begins to approximate that which is observed in the normal 
subject. The results obtained from successive assays may be used to show the efficacy of 
treatment over a period ranging from several days to months. 
10 With respect to cancer, the presence of a relatively high amount of transcript in 

biopsied tissue from an individual may indicate a predisposition for the development of 
the disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier thereby 
1 5 preventing the development or further progression of the cancer. 

Additional diagnostic uses for oligonucleotides designed from the sequences 
encoding HUPM may involve the use of PCR. These oligomers may be chemically 
synthesized, generated enzymatically, or produced in_yjtro. Oligomers will preferably 
contain a fragment of a polynucleotide encoding HUPM, or a fragment of a polynucleotide 
20 complementary to the polynucleotide encoding HUPM, and will be employed under 
optimized conditions for identification of a specific gene or condition. Oligomers may 
also be employed under less stringent conditions for detection or quantitation of closely 
related DNA or RNA sequences. 

Methods which may also be used to quantitate the expression of HUPM include 
25 radiolabeling or biotinylating nucleotides, coamplification of a control nucleic acid, and 
interpolating results from standard curves. (See, e.g., Melby, P.C. et al. (1993) J. 
Immunol. Methods 159:235-244; and Duplaa, C. et al. (1993) Anal. Biochem. 229-236.) 
The speed of quantitation of multiple samples may be accelerated by running the assay in 
an ELISA format where the oligomer of interest is presented in various dilutions and a 
30 spectrophotometry or colorimetric response gives rapid quantitation. 

In further embodiments, oligonucleotides or longer fragments derived from any of 
the polynucleotide sequences described herein may be used as targets in a microarray. The 
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microarray can be used to monitor the expression level oflarge numbers of genes 
simultaneously and to identify genetic variants, mutations, and polymorphisms. This 
.-formation may be used to determine gene function, ,„ understand the genetic basis of a 
d,sorder, to diagnose a disorder, and to develop and monitor the activities of therapeutic 
5 agents. 

In one embodiment, the microarray is prepared and used according to methods 
known in the art. (See, e.g., Chee e. al. (1995) PCT application W095/1 1995; Lockhart 
D. J. et al. (1996) Nat Biotech. ,4:.675-,6 8 0; and Schena, M. e. al. (1996) Proc. Natl. 
Acad. Sci. 93:10614-10619.) 
0 The microarray is preferably composed of a large number of unique single- 

stranded nucleic acid sequences, usually either synthetic antisense oligonucleotides or 
fragments of cDNAs. The oligonucleotides are preferably about 6 to 60 nucleotides in 
lengtit, more preferably about 1 5 to 30 nucleotides in .ength, and most preferably about 20 
to 25 nucleotides in length. 1, may be preferable to use oligonucleotides which are about 7 
■ to 10 nucleotides in lengtit The microarray may contain oligonucleotides which cover the 
known 5' or 3' sequence, sequential oligonucleotides which cover the full length sequence 
or umque oligonucleotides selected from particular areas along to length of tire sequence 
Polynucleotides used in the microarray may be oligonucleotides specific to a gene or genes 
of interest. Oligonucleotides can also be specific to one or more unidentified cDNAs 
associated with a particular cell type or tissue type. I, may be appropriate to use pairs of 
obgonuc.eo.ides on a microarray. The first oligonucleotide in each pair differs from the 
second oligonucleotide by one nucleotide. This nucleotide is preferably located in the 
center of the sequence. The second oligonucleotide serves as a control. The number of 
oligonucleotide pairs may range from about 2 to 1,000,000. 

In order to produce oligonucleotides for use on a microarray, the gene of interest is 
exammed using a computer algorithm which starts a, the 5' end, or, more preferably, at the 
3' end of the nucleotide sequence. The algorithm identifies oligomers of defined lengfl, 
that are unique to the gene, have a GC content within a range suitable for hybridization 
and lack secondary structure that may interfere with hybridization. In one aspect the 
oligomers may be synthesized on a substrate using a light-directed chemical process. (See 
e.g., Chee et al., supra.) The substrate may be any suitable solid support, e.g., paper, 
nylon, any other type of membrane, or a filter, chip, or glass slide. 
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In another aspect, the oligonucleotides may be synthesized on the surface of the 
substrate using a chemical coupling procedure and an ink jet application apparatus. (See, 
eg., Baldeschweiler et al. (1995) PCT application W095/251 1 16.) An array analogous to 
a dot or slot blot (HYBRIDOT® apparatus, GlBCO/BRL) may be used to arrange and link 
5 cDNA fragments or oligonucleotides to the surface of a substrate using a vacuum system 
or thermal, UV, mechanical, or chemical bonding procedures. An array may also be 
produced by hand or by using available devices, materials, and machines, e.g. 
Brinkmann® multichannel pipettors or robotic instruments. The array may contain from 2 
to 1,000,000 or any other feasible number of oligonucleotides. 
10 In order to conduct sample analysis using the microarrays, polynucleotides are 

extracted from a sample. The sample may be obtained from any bodily fluid, e.g., blood, 
urine, saliva, phlegm, gastric juices, cultured cells, biopsies, or other tissue preparations. 
To produce probes, the polynucleotides extracted from the sample are used to produce 
nucleic acid sequences complementary to the nucleic acids on the microarray. If the 
15 microarray contains cDNAs, antisense RNAs (aRNAs) are appropriate probes. Therefore, 
in one aspect, mRNA is reverse-transcribed to cDNA. The cDNA, in the presence of 
fluorescent label, is used to produce fragment or oligonucleotide aRNA probes. The 
fluorescently labeled probes are incubated with the microarray so that the probes hybridize 
to the microarray oligonucleotides. Nucleic acid sequences used as probes can include 
20 polynucleotides, fragments, and complementary or antisense sequences produced using 
restriction enzymes, PCR, or other methods known in the art. 

Hybridization conditions can be adjusted so that hybridization occurs with varying 
degrees of complementarity. A scanner can be used to determine the levels and patterns of 
fluorescence after removal of any nonhybridized probes. The degree of complementarity 
25 and the relative abundance of each oligonucleotide sequence on the microarray can be 
assessed through analysis of the scanned images. A detection system may be used to 
measure the absence, presence, or level of hybridization for any of the sequences. (See, 
e.g., Heller, R.A. et al. (1997) Proc. Natl. Acad. Sci. 94:2150-2155.) 

In another embodiment of the invention, nucleic acid sequences encoding HUPM 
30 may be used to generate hybridization probes useful in mapping the naturally occurring 
genomic sequence. The sequences may be mapped to a particular chromosome, to a 
specific region of a chromosome, or to artificial chromosome constructions, e.g., human 
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Another technique for drug screening provides for high throughput screening of 
compounds having suitable binding affinity to the protein of interest. (See, e.g., Geysen, 
et al. (1984) PCT application WO84/03564.) In this method, large numbers of different 
small test compounds are synthesized on a solid substrate, such as plastic pins or some 
5 other surface. The test compounds are reacted with HUPM, or fragments thereof, and 
washed. Bound HUPM is then detected by methods well known in the art. Purified 
HUPM can also be coated directly onto plates for use in the aforementioned drug 
screening techniques. Alternatively, non-neutralizing antibodies can be used to capture the 
peptide and immobilize it on a solid support. 
1 o In another embodiment, one may use competitive drug screening assays in which 

neutralizing antibodies capable of binding HUPM specifically compete with a test 
compound for binding HUPM. In this manner, antibodies can be used to detect the 
presence of any peptide which shares one or more antigenic determinants with HUPM. 

In additional embodiments, the nucleotide sequences which encode HUPM may be 
1 5 used in any molecular biology techniques that have yet to be developed, provided the new 
techniques rely on properties of nucleotide sequences that are currently known, including, 
but not limited to, such properties as the triplet genetic code and specific base pair 
interactions. 

The examples below are provided to illustrate the subject invention and are not 
20 included for the purpose of limiting the invention. 

EXAMPLES 

For purposes of example, the preparation and sequencing of the PROSTUT03 
25 cDNA library, from which Incyte Clone 789927 was isolated, is described. Preparation 
and sequencing of cDNAs in libraries in the LIFESEQ™ database have varied over time, 
and the gradual changes involved use of kits, plasmids, and machinery available at the 
particular time the library was made and analyzed. 
I. PROSTUT03 cDNA Library Construction 
30 The PROSTUT03 cDNA library was constructed from prostate tumor tissue 

removed from a 76-year-old Caucasian male by radical prostatectomy. The pathology 
report indicated grade 3 (of 4) adenocarcinoma (Gleason grade 3+3) in the periphery of the 
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prostate. Perineural invasion was present as was involvement of periprostatic tissue. Non- 
tumorous portions of the prostate exhibited adenofibromatous hyperplasia. The patient 
had elevated levels of prostate specific antigen (PSA). Pelvic lymph nodes were negative 
for tumor. A prior stomach ulcer and atherosclerosis were reported in the patient history. 
5 The frozen tissue was homogenized and lysed using a Brinkmann Homogenizer 

Polytron-PT 3000 (Brinkmann Instruments, Inc. Westbury NY) in guanidinium 
isothiocyanate solution. The lysate was extracted once with acid phenol at pH 4.0 per 
Stratagene's RNA isolation protocol (Stratagene Inc.) and once with phenol chloroform at 
pH 4.0. The RNA was precipitated using 0.3 M sodium acetate and 2.5 volumes of 
0 ethanol, resuspended in RNAse-free water, and treated with DNase at 37°C. RNA 
extraction and precipitation were repeated as before. The mRNA was isolated with the 
Qiagen Oligotex kit (QIAGEN, Inc., Chatsworth, CA) and used to construct the cDNA 
library. 

The RNA was handled according to the recommended protocols in the Superscript 
Plasmid System (catalog #18248-013; Gibco/BRL). PROSTUT03 cDNAs were 
fractionated on a Sepharose CL4B column (catalog #275105, Pharmacia), and those 
cDNAs exceeding 400 bp were ligated into pSport I. The plasmid pSport I was 
subsequently transformed into DH5a™ competent cells (Cat. #18258-012, Gibco/BRL). 

II. Isolation and Sequencing of cDNA Clones 

Plasmid DNA was released from the cells and purified using the REAL Prep 96 
plasmid kit (Catalog #26173; QIAGEN, Inc.). The recommended protocol was employed 
except for the following changes: 1) the bacteria were cultured in 1 ml of sterile Terrific 
Broth (Catalog #2271 1, Gibco/BRL) with carbenicillin at 25 mg/L and glycerol at 0.4%; 
2) after inoculation, the cultures were incubated for 19 hours and at the end of incubation, 
the cells were lysed with 0.3 ml of lysis buffer; and 3) following isopropanol precipitation, 
the plasmid DNA pellet was resuspended in 0. 1 ml of distilled water. After the last step in 
the protocol, samples were transferred to a 96-welI block for storage at 4° C. 

The cDNAs were sequenced by the method of Sanger, et al. (1975, J. Mol. Biol. 
94:441f), using a Hamilton Micro Lab 2200 (Hamilton, Reno, NV) in combination with 
Peltier Thermal Cyclers (PTC200 from MJ Research, Watertown, MA) and Applied 
Biosystems 377 DNA Sequencing Systems. 
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III. Homology Searching of cDNA CI nes and Their Deduced Proteins 

The nucleotide sequences and/or amino acid sequences of the Sequence Listing 
were used to query sequences in the GenBank, SwissProt, BLOCKS, and Pima II 
databases. These databases, which contain previously identified and annotated sequences, 
5 were searched for regions of homology using BLAST, which stands for Basic Local 
Alignment Search Tool. (Altschul, S.F. (1993) J. Mol. Evol 36:290-300; and Altschul, et 
al. (1990) J. Mol. Biol. 215:403-410.) 

BLAST produced alignments of both nucleotide and amino acid sequences to 
determine sequence similarity. Because of the local nature of the alignments, BLAST was 
10 especially useful in determining exact matches or in identifying homologs which may be 
of prokaryotic (bacterial) or eukaryotic (animal, fungal, or plant) origin. Other algorithms 
could have been used when dealing with primary sequence patterns and secondary 
structure gap penalties. (See, e.g., Smith, T. et al. (1992) Protein Engineering 5:35-51.) 
The sequences disclosed in this application have lengths of at least 49 nucleotides, and no 
15 more than 12% uncalled bases (where N can be A, C, G, or T). 

The BLAST approach searched for matches between a query sequence and a 
database sequence. BLAST evaluated the statistical significance of any matches found, 
and reported only those matches that satisfy the user-selected threshold of significance. In 
this application, threshold was set at 10" 25 for nucleotides and 10 10 for peptides. 
20 Incyte nucleotide sequences were searched against the GenBank databases for 

primate (pri), rodent (rod), and other mammalian sequences (mam); and deduced amino 
acid sequences from the same clones were then searched against GenBank functional 
protein databases, mammalian (mamp), vertebrate (vrtp), and eukaryote (eukp) for 
homology. 

25 The nucleotide sequences and/or amino acid sequences of the Sequence Listing 

were used to query sequences in the GenBank, SwissProt, BLOCKS, and Pima II 
databases. These databases, which contain previously identified and annotated sequences, 
were searched for regions of homology using BLAST (Basic Local Alignment Search 
Tool). (See, e.g., Altschul, S.F. (1993) J. Mol. Evol 36:290-300; and Altschul et al. (1990) 

30 J. Mol. Biol. 215:403-410.) 

BLAST produced alignments of both nucleotide and amino acid sequences to 
determine sequence similarity. Because of the local nature of the alignments, BLAST was 
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especially useful in determining exact matches or in identifying homologs which may be 
of prokaryotic(bac tt rial)„reu k ary„uc(an im al, fungal, or plant) origin. Omer algorithms 
could have been used when dealing with primary sequence patterns and secondary 
smtcture gap penalties. (See, e.g., Smith, T. e, al. (,992) Protein Engineering 5:35-5! ) 
5 The sequences disclosed in this appiication have lengths of a. leas, 49 nucleotides and 
have no mote man 12% uncalled bases (where N is recorded rather man A, C, G, or T) 

The BLAST approach searched for matches between a query sequence and a 
database sequence. BLAST evaluated the statistical significance of any matches found 
and reported only those matches that satisfy the user-selected threshold of significance ' In 
10 mis application, threshold was se, at 1 0- for nucleotides and 1 0 « for peptides 

incyte nucleotide sequences were searched against the GenBank databases for 
pnmate (pri), rodent (rod), and otter mammalian sequences (mam), and deduced amino 
acd sequences from the same Cones were men searched against GenBank functional 
protem databases, mammalian (mamp), vertebrate (vrtp), and eukaryote (eukp), for 
15 homology. 

IV. Northern Analysis 

Northern analysis is a laboratory technique used to detect the presence of a 
transept of a gene and involves the hybridization of a labeled nucleotide sequence to a 
membrane on which RNAs from a particular cell type or tissue have been bound (See 
20 e.g„ Sambrook, sunia, ch. 7; and Ausubel, F.M. et al. sunra, ch. 4 and 1 6.) 

Analogous computer techniques applying BLAST are used to search for identical 
or related molecules in nucleotide databases such as GenBank or LIFESEQ™ database 
dncyte Pharmaceuticals). This analysis is much faster man mul,i P ,e membrane-based 
hybnd^tions. In addition, the sensitivity of the computer search can be modified ,„ 
25 determine whether any particular match is categorized as exact or homo.ogous. 
The basis of the search is the product score, which is defined as: 

Sequence identity x % m»vj r „ m blast 
100 

30 The product score takes into account bom the degree of similarity between two sequences 
and the ,e„gm of the sequence match. For example, with a product score of 40, the match 
wil. be exact within a I % ,„ 2% error, and, with a product score of 70, the match win be 
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exact. Homologous molecules are usually identified by selecting those which show 
product scores between 15 and 40, although lower scores may identify related molecules. 

The results of northern analysis are reported as a list of libraries in which the 
transcript encoding HUPM occurs. Abundance and percent abundance are also reported. 
5 Abundance directly reflects the number of times a particular transcript is represented in a 
cDNA library, and percent abundance is abundance divided by the total number of 
sequences examined in the cDNA library. 
V. Extension of HUPM Encoding Polynucleotides 

The sequence of one of the polynucleotides of the present invention was used to 
10 design oligonucleotide primers for extending a partial nucleotide sequence to full length. 
One primer was synthesized to initiate extension of an antisense polynucleotide, and the 
other was synthesized to initiate extension of a sense polynucleotide. Primers were used to 
facilitate the extension of the known sequence "outward" generating amplicons containing 
new unknown nucleotide sequence for the region of interest. The initial primers were 
1 5 designed from the cDN A using OLIGO 4.06 (National Biosciences, Plymouth, MN), or 
another appropriate program, to be about 22 to 30 nucleotides in length, to have a GC 
content of about 50% or more, and to anneal to the target sequence at temperatures of 
about 68 °C to about 72 °C. Any stretch of nucleotides which would result in hairpin 
structures and primer-primer dimerizations was avoided. 
20 Selected human cDNA libraries (GlBCO/BRL) were used to extend the sequence. 

If more than one extension is necessary or desired, additional sets of primers are designed 
to further extend the known region. 

High fidelity amplification was obtained by following the instructions for the XL- 
PCR kit (Perkin Elmer) and thoroughly mixing the enzyme and reaction mix. PCR was 
25 performed using the Peltier Thermal Cycler (PTC200; M.J. Research, Watertown, MA), 
beginning with 40 pmol of each primer and the recommended concentrations of all other 
components of the kit, with the following parameters: 

Step i 94° C for 1 min (initial denaturation) 

Step 2 65° C fori min 

30 Step 3 68° C for 6 min 

Step 4 94° C for 15 sec 

Step 5 65° C fori min 

Step 6 68° C for 7 min 

Step 7 Repeat steps 4 through 6 for an additional 1 5 cycles 
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Step 8 94° C for 15 sec 

Step 9 65° C fori miri 

Step 10 68°Cfor7:15min 

? l £P !* Re P eat ste P s 8 tough 10 for an additional 12 cycles 

5 Step 12 72°Cfor8min 

Step 13 4° C (and holding) 

A 5 axI to 10 Ad aliquot of the reaction mixture was analyzed by electrophoresis on 
a low concentration (about 0. 6 o/ o to 0.8%) agarose mini-gel to determine which reactions 
10 were successful in extending the sequence. Bands thought to contain the largest products 
were excised from the gel, purified using QIAQuick™ (QIAGEN Inc., Chatsworth, CA), 
and trimmed of overhangs using Klenow enzyme to facilitate religation and cloning. 

After ethanol precipitation, the products were redissolved in 13 /A of ligation 
buffer, M T4-DNA ligase (15 units) and l M l T4 polynucleotide kinase were added, and 
15 the mixture was incubated at room temperature for 2 to 3 hours, or overnight at 16° C. 
Competent Rcoli cells (in 40 ,,1 of appropriate media) were transformed with 3 of 
ligation mixture and cultured in 80 ^ of SOC medium. (See, e.g., Sambrook, sunra, 
Appendix A, p. 2.) After incubation for one hour at 37° C, the ELcoli mixture was plated 
on Luria Bertani (LB) agar (See, e.g., Sambrook, supra, Appendix A , p . 1} containing 2x 
20 Garb. The following day, several colonies were randomly picked from each plate and 
cultured in 150 fd of liquid LB/2x Carb medium placed in an individual well of an 
appropriate commercially-available sterile 96-welI microtiter plate. The following day, 5 
»l of each overnight culture was transferred into a non-sterile 96-well plate and, after 
dilution 1 :10 with water, 5 »l from each sample was transferred into a PCR array. 

For PCR amplification, 18^1 of concentrated PCR reaction mix (3.3x) containing 
4 units of rTth DNA polymerase, a vector primer, and one or both of the gene specific 
primers used for the extension reaction were added to each well. Amplification was 
performed using the following conditions: 

Stepl 94° C for 60 sec 

30 Step 2 94° C for 20 sec 

Step 3 55° C for 30 sec 

Step 4 72° C for 90 sec 

Step 5 Repeat steps 2 through 4 for an additional 29 cycles 

Step 6 72° C for 180 sec 

35 Step 7 4° C (and holding) 

Aliquots of the PCR reactions were run on agarose gels together with molecular 
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weight markers. The sizes of the PCR products were compared to the original partial 
cDNAs, and appropriate clones were selected, ligated into plasmid, and sequenced. 

The nucleotide sequences of SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, 
SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ 
5 ID NO:21 , SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24 are used to obtain 5' 
regulatory sequences using the procedure above, oligonucleotides designed for 5' 
extension, and an appropriate genomic library. 
VI. Labeling and Use of Individual Hybridization Probes 

Hybridization probes derived from SEQ ID NO:13, SEQ ID NO: 14, SEQ ID 
10 NO:15, SEQIDNO:16, SEQIDN0.17, SEQIDNO:18, SEQIDNO:19, SEQIDNO:20, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24 are employed to 
screen cDNAs, genomic DNAs, or mRNAs. Although the labeling of oligonucleotides, 
consisting of about 20 base pairs, is specifically described, essentially the same procedure 
is used with larger nucleotide fragments. Oligonucleotides are designed using state-of-the- 
1 5 art software such as OLIGO 4.06 (National Biosciences) and labeled by combining 50 
pmol of each oligomer, 250 pcCi of [y- 32 P] adenosine triphosphate (Amersham, Chicago, 
IL), and T4 polynucleotide kinase (DuPont NEN®, Boston, MA). The labeled 
oligonucleotides are substantially purified using a Sephadex G-25 superfine resin column 
(Pharmacia & Upjohn, Kalamazoo, MI). An aliquot containing 10 7 counts per minute of 
20 the labeled probe is used in a typical membrane-based hybridization analysis of human 

genomic DNA digested with one of the following endonucleases: Ase I, Bgl II, Eco RI, Pst 
I, Xba 1 , or Pvu II (DuPont NEN, Boston, MA). 

The DNA from each digest is fractionated on a 0.7 percent agarose gel and 
transferred to nylon membranes (Nytran Plus, Schleicher & Schuell, Durham, NH). 
25 Hybridization is carried out for 16 hours at 40°C. To remove nonspecific signals, blots 
are sequentially washed at room temperature under increasingly stringent conditions up to 
0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate. After XOMAT AR™ film 
(Kodak, Rochester, NY) is exposed to the blots to film for several hours, hybridization 
patterns are compared visually. 
30 VII. Microarrays 

To produce oligonucleotides for a microarray, one of the nucleotide sequences of 
the present invention is examined using a computer algorithm which starts at the 3' end of 
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the nucleotide sequence. For each, the algorithm identifies oligomers of defined length 
that are unique to the nucleic acid sequence, have a GC content within a range suitable for 
hybridization, and lack secondary structure that would interfere with hybridization. The 
algorithm identifies approximately 20 oligonucleotides corresponding to each nucleic acid 
5 sequence. For each sequence-specific oligonucleotide, a pair of oligonucleotides is 

synthesized in which the first oligonucleotides differs from the second oligonucleotide by 
one nucleotide in the center of the sequence. The oligonucleotide pairs can be arranged on 
a substrate, e.g. a silicon chip, using a light-directed chemical process. (See, e.g., Chee, 
supra .) 

) In the alternative, a chemical coupling procedure and an ink jet device can be used 

to synthesize oligomers on the surface of a substrate. (See, e.g., Baldeschweiler, supra.) 
An array analogous to a dot or slot blot may also be used to arrange and link fragments or 
oligonucleotides to the surface of a substrate using or thermal, UV, mechanical, or 
chemical bonding procedures, or a vacuum system. A typical array may be produced by 
hand or using available metods and machines and contain any appropriate number of 
elements. After hybridization, nonhybridized probes are removed and a scanner used to 
determine the levels and patterns of fluorescence. The degree of complementarity and the 
relative abundance of each oligonucleotide sequence on the microarray may be assessed 
through analysis of the scanned images. 
VIII. Complementary Polynucleotides 

Sequences complementary to the HUPM-encoding sequences, or any parts 
thereof, are used to detect, decrease, or inhibit expression of naturally occurring HUPM. 
Although use of oligonucleotides comprising from about 15 to 30 base pairs is described, 
essentially the same procedure is used with smaller or with larger sequence fragments. 
Appropriate oligonucleotides are designed using Oligo 4.06 software and the coding 
sequence of HUPM. To inhibit transcription, a complementary oligonucleotide is 
designed from the most unique 5' sequence and used to prevent promoter binding to the 
coding sequence. To inhibit translation, a complementary oligonucleotide is designed to 
prevent ribosomal binding to the HUPM-encoding transcript. 
IX. Expression of HUPM 

Expression of HUPM is accomplished by subcloning the cDNA into an 
appropriate vector and transforming the vector into host cells. This vector contains an 
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appropriate promoter, e.g., B-galactosidase upstream of the cloning site, operably 
associated with the cDNA of interest. (See, e.g.,Sambrook, supra, pp. 404-433; and 
Rosenberg, M. et al. (1983) Methods Enzymol. 101:123-138.) 

Induction of an isolated, transformed bacterial strain with isopropyl beta-D- 
5 thiogalactopyranoside (IPTG) using standard methods produces a fusion protein which 
consists of the first 8 residues of B-galactosidase, about 5 to 15 residues of linker, and the 
full length protein. The signal residues direct the secretion of HUPM into bacterial growth 
media which can be used directly in the following assay for activity. 
X. Demonstration of HUPM Activity 
10 Serine protease activity of HUPM is measured by the hydrolysis of various 

peptide thiobenzyl ester substrates. The substrates are chosen to represent the different SP 
types (chymase, trypase, aspase, etc.). Assays are performed at room temperature (~25°C) 
and contain an aliquot of HUPM and the appropriate substrate in HEPES buffer, pH 7.5 
containing 0.01M CaCl 2 and 8% dimethylsulfoxide. The reaction also contains 0.34 mM 
15 dithiopyridine which reacts with the thiobenzyl group that is released during hydrolysis 
and converts it to thiopyridone. The reaction is carried out in an optical cuvette,, and the 
generation of thiopyridone is measured in a spectrophotometer by the absorption produced 
at 324 nm. The amount of thiopyridone produced in the reaction is proportional to the 
activity of HUPM. 
20 XI. Production of HUPM Specific Antibodies 

HUPM substantially purified using PAGE electrophoresis (see, e.g., Harrington, 
M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to 
immunize rabbits and to produce antibodies using standard protocols. The HUPM amino 
acid sequence is analyzed using DNASTAR software (DNASTAR Inc) to determine 
25 regions of high immunogenicity, and a corresponding oligopeptide is synthesized and used 
to raise antibodies by means known to those of skill in the art. Methods for selection of 
appropriate epitopes, such as those near the C-terminus or in hydrophilic regions are well 
described in the art. (See, e.g., Ausubel et al. supra, ch. 1 1 .) 

Typically, the oligopeptides are 1 5 residues in length, and are synthesized using 
30 an Applied Biosystems Peptide Synthesizer Model 431 A using fmoc-chemistry and 
coupled to KLH (Sigma, St. Louis, MO) by reaction with N-maleimidobenzoyl-N- 
hydroxysuccinimide ester to increase immunogenicity. (See, e.g., Ausubel et al. supia.) 
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Rabbits are immunized with the oligopeptide-KLH complex in complete Freund's 
adjuvant. Resulting antisera are tested for antipeptide activity, for example, by binding the 
peptide to plastic, blocking with 1% BSA, reacting with rabbit antisera, washing, and 
reacting with radio-iodinated goat anti-rabbit IgG. 
5 XII. Purification of Naturally Occurring HUPM Using Specific Antibodies 
Naturally occurring or recombinant HUPM is substantially purified by 
immunoaffmity chromatography using antibodies specific for HUPM. An immunoaffinity 
column is constructed by covalently coupling anti-HUPM antibody to an activated 
chromatographic resin, such as CNBr-activated Sepharose (Pharmacia & Upjohn). After 
10 the coupling, the resin is blocked and washed according to the manufacturer's instructions. 
Media containing HUPM are passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of HUPM (e.g., 
high ionic strength buffers in the presence of detergent). The column is eluted under 
conditions that disrupt antibody/HUPM binding (e.g., a buffer of pH 2 to pH 3, or a high 
1 5 concentration of a chaotrope, such as urea or thiocyanate ion), and HUPM is collected. 
XIII. Identification of Molecules Which Interact with HUPM 

HUPM, or biologically active fragments thereof, are labeled with ,25 I 
Bolton-Hunter reagent. (See, e.g., Bolton et al. (1973) Biochem. J. 133:529.) Candidate 
molecules previously arrayed in the wells of a multi-well plate are incubated with the 
20 labeled HUPM, washed, and any wells with labeled HUPM complex are assayed. Data 
obtained using different concentrations of HUPM are used to calculate values for the 
number, affinity, and association of HUPM with the candidate molecules. 

Various modifications and variations of the described methods and systems of the 
invention will be apparent to those skilled in the art without departing from the scope and 
25 spirit of the invention. Although the invention has been described in connection with 
specific preferred embodiments, it should be understood that the invention as claimed 
should not be unduly limited to such specific embodiments. Indeed, various modifications 
of the described modes for carrying out the invention which are obvious to those skilled in 
molecular biology or related fields are intended to be within the scope of the following 
30 claims. 
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1 A substantially purified human protease molecule (HUPM) comprising an 
amino acid sequence selected from the group consisting of SEQ ID NO: 1 , SEQ ID NO:2, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:8, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO:l 1, and SEQ ID NO: 12, and fragments 
thereof. 

2. A substantially purified variant of HUPM having at least 90% amino acid 
identity to the amino acid sequence of claim 1 . 

3. An isolated and purified polynucleotide sequence encoding the HUPM of 
claim 1. 

4. An isolated and purified polynucleotide variant having at least 90% 
polynucleotide identity to the polynucleotide sequence of claim 3. 

5 . A composition comprising the polynucleotide sequence of claim 3 . 

6. An isolated and purified polynucleotide sequence which hybridizes under 
stringent conditions to the polynucleotide sequence of claim 3. 

7. An isolated and purified polynucleotide sequence which is complementary 
to the polynucleotide sequence of claim 3 . 

25 

8. An isolated and purified polynucleotide sequence comprising a 
polynucleotide sequence selected from the group consisting of SEQ ID NO: 13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:l6, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, 
SEQ ID NO:20, SEQ ID NO:21 , SEQ ID NO:22, SEQ ID NO:23, and SEQ ID NO:24, 

30 and fragments thereof. 

9. An isolated and purified polynucleotide variant having at least 90% 
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polynucleotide identity to the polynucleotide sequence of claim 8. 
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1 0. An isolated and purified polynucleotide sequence which is complementary 
to the polynucleotide sequence of claim 8. 

11. An expression vector containing at least a fragment of the polynucleotide 
sequence of claim 3. 

12. A host cell containing the expression vector of claim 1 1 . 



13. A method for producing a polypeptide comprising the amino acid sequence 
of SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ 
ID NO: 12, or fragments thereof, the method comprising the steps of: 

1 5 a) culturing the host cell of claim 1 2 under conditions suitable for the 

expression of the polypeptide; and 

b) recovering the polypeptide from the host cell culture. 

14. A pharmaceutical composition comprising the HUPM of claim 1 in 
20 conjunction with a suitable pharmaceutical carrier. 

15. A purified antibody which specifically binds to the HUPM of claim 1 . 

1 6. A purified agonist of the HUPM of claim 1 . 

25 

1 7. A purified antagonist of the HUPM of claim 1 . 

1 8. A method for treating or preventing a cell proliferative disorder, the method 
comprising administering to a subject in need of such treatment an effective amount of the 

30 pharmaceutical composition of claim 14. 

1 9. A method for treating or preventing an immune disorder, the method 
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comprising administering to a subject in need of such treatment an effective amount of the 
pharmaceutical composition of claim 14. 

20. A method for treating or preventing a cell proliferative disorder, the method 
5 comprising administering to a subject in need of such treatment an effective amount of the 

purified antagonist of claim 17. 

21. A method for treating or preventing an immune disorder, the method 
comprising administering to a subject in need of such treatment an effective amount of the 

l o purified antagonist of claim 1 7 . 

22. A method for detecting a polynucleotide encoding HUPM in a biological 
sample containing nucleic acids, the method comprising the steps of: 

(a) hybridizing the polynucleotide of claim 7 to at least one of the 

15 nucleic acids in the biological sample, thereby forming a hybridization complex; 

and 

(b) detecting the hybridization complex, wherein the presence of the 
hybridization complex correlates with the presence of a polynucleotide encoding 
HUPM in the biological sample. 

20 

23 . The method of claim 22 wherein the nucleic acids of the biological sample 
are amplified by the polymerase chain reaction prior to hybridization. 



-67- 



WO 99/36550 



PCT/US99/00655 ' 



SEQUENCE LISTING 



<110> INCYTE PHARMACEUTICALS, INC. 
BANDMAN, Olga 
HILLMAN, Jennifer L. 
YUE , Henry 
GUEGLER, Karl J. 
CORLEY, Neil C. 
TANG, Y. Tom 
SHAH, Purvi 

<12 0> HUMAN PROTEASE MOLECULES 

<130> PF-0458 PCT 

<140> To Be Assigned 
<141> Herewith 

<150> 09/008,271 
<151> 1998-01-16 

<160> 24 

<170> PERL PROGRAM 

<210> 1 

<211> 63 

<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 135360 

<400> 1 

Met Asp lie Leu lie Cys Thr Asp Phe Gly Ser Val Asn Tyr Phe 
15 10 15 

Asn Val Trp Arg Leu Pro Lys Ser Tyr Leu Ser Leu Phe Tyr Ser 

20 25 30 

Arg lie Tyr lie Val His Asp Glu Val Lys Asp Lys Ala Phe Glu 

35 40 45 

Leu Glu Leu Ser Trp Val Gly Glu Cys Lys Leu Phe Leu Tyr He 

50 55 60 

Tyr Leu Pro 



<210> 2 

<211> 262 

<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 447484 
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Met°Gly Arg Glu He Arg Ser Glu Glu Pro Glu Glu Ser Val Pro 

Phe Ser Cys Asp TrJ Arg Lys Val Ala Gly Ala He Ser Pro lie 

L ys Asp Gin Lys Asn Cys Asn Cys Cys Trp Ala Met Ala Ala Ala 

Gly Asn He Glu Thr Leu Trp Arg He Ser Phe Trp Asp Phe Val 

Asp Val Ser Val Gin Glu Leu Leu Asp Cys Gly Arg Cys Gly Asp 

Gly cys His Gly Gly Phe Val Trp Asp ill Phe He Thr Val Leu 

80 85 , „_ 

Asn Asn Ser Gly Leu Ala Ser Glu Lys Asp Tyr Pro Phe Gin Gly 

L ys val Arg Ala His Arg Cys His Pro Lys Lys Tyr Gin Lys Val 

110 13 -5 
Ala Trp He Gin Asp Phe He Met Leu Gin Asn Asn Glu His Arg 

125 m, Thr t^t- alv Pro He Thr Val Thr He 

150 

a.1 He Lys Ala 
165 

Ls Ser Val Leu 
180 

ly He Trp Ala 
195 

ro His Pro Thr 
210 

In Trp Gly Glu 
225 

'hr Cys Gly He 
240 

>ro Asp Met Lys 
255 



He Ala 


Gin 


Tyr 


Leu 


Ala 


Thr 


Tyr 


Gly 


Pro : 






140 










145 


Asn Met 


Lys 


Pro 


Leu 


Gin 


Leu 


Tyr 


Arg 


Lys i 




155 










160 


Thr Pro 


Thr 


Thr 


Cys 


Asp 


Pro 


Gin 


Leu 


Val 






170 










175 


Leu Val 


Gly 


Phe 


Gly 


Ser 


Val 


Lys 


Ser 


Glu 






185 










190 


Glu Thr 


Val 


Ser 


Ser 


Gin 


Ser 


Gin 


Pro 


Gin 






200 










205 


Pro Tyr 


Trp 


He 


Leu 
215 


Lys 


Asn 


Ser 


Trp 


Gly 
220 


Lys Gly 


Tyr 


Phe 


Arg 
230 


Leu 


His 


Arg 


Gly 


Ser 
235 


Thr Lys 


Phe 


Pro 


Leu 
245 


Thr 


Ala 


Arg 


Val 


Gin 
250 


pro Arg 


val 


Ser 


Cys 
260 


Pro 


Pro 









<210> 3 
<211> 314 
<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 789927 



M et°Gly Ala Arg Gly Ala Leu Leu Leu Ala Leu Leu Leu Ala Arg 
Ala Gly Leu Arg Lys Pro Glu Ser Gin Glu Ala Ala Pro Leu Ser 
Gly Pro Cys Gly Arg Arg Val He Thr Ser Arg He Val Gly Gly 
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Glu Asp Ala Glu Leu Gly Arg Trp Pro Trp Gin Gly Ser Leu Arq 
50 55 6 o 

Leu Trp Asp Ser His Val Cys Gly Val Ser Leu Leu Ser His Arg 
65 70 75 

Trp Ala Leu Thr Ala Ala His Cys Phe Glu Thr Tyr Ser Asp Leu 
80 85 90 

Ser Asp Pro Ser Gly Trp Met Val Gin Phe Gly Gin Leu Thr Ser 
95 100 los 

Met Pro Ser Phe Trp Ser Leu Gin Ala Tyr Tyr Thr Arg Tyr Phe 
110 H5 120 

Val Ser Asn He Tyr Leu Ser Pro Arg Tyr Leu Gly Asn Ser Pro 
125 130 135 

Tyr Asp He Ala Leu Val Lys Leu Ser Ala Pro Val Thr Tyr Thr 
140 145 1S0 

Lys His He Gin Pro He Cys Leu Gin Ala Ser Thr Phe Glu Phe 
I 55 160 165 

Glu Asn Arg Thr Asp Cys Trp Val Thr Gly Trp Gly Tyr He Lys 
170 175 180 

Glu Asp Glu Ala Leu Pro Ser Pro His Thr Leu Gin Glu Val Gin 
185 190 195 

Val Ala He He Asn Asn Ser Met Cys Asn His Leu Phe Leu Lvs 
200 205 2 i 0 

Tyr Ser Phe Arg Lys Asp He Phe Gly Asp Met Val Cys Ala Gly 
215 220 225 

Asn Ala Gin Gly Gly Lys Asp Ala Cys Phe Gly Asp Ser Gly Gly 
230 235 240 

Pro Leu Ala Cys Asn Lys Asn Gly Leu Trp Tyr Gin He Gly Val 
245 2 5 0 255 

Val ser Trp Gly Val Gly Cys Gly Arg Pro Asn Arg Pro Gly Val 
260 265 270 

Tyr Thr Asn He Ser His His Phe Glu Trp He Gin Lys Leu Met 
275 280 285 

Ala Gin Ser Gly Met Ser Gin Pro Asp Pro Ser Trp Pro Leu Leu 
290 295 300 

Phe Phe Pro Leu Leu Trp Ala Leu Pro Leu Leu Gly Pro Val 
305 3i 0 



<210> 4 

<211> 420 

<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 877617 



<400> 4 

Met Ser Pro Pro Pro Leu Leu Gin Pro Leu Leu Leu Leu Leu Pro 
15 10 15 

Leu Leu Asn Val Glu Pro Ser illy Ala Thr Leu He Arg He Pro 

20 25 30 

Leu His Arg Val Gin Pro Gly Arg Arg Thr Leu Asn Leu Leu Arg 

35 40 45 

Gly Trp Arg Glu Pro Ala Glu Leu Pro Lys Leu Gly Ala Pro Ser 
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Pro Gly Asp Lys Pro He Phe Val Pro Leu Ser Asn Tyr Arg Asp 
65 70 75 

val Gin Tyr Phe Gly Glu He Gly Leu Gly Thr Pro Pro Gin Asn 

Phe Thr Val Ala Phe Asp Thr Gly Ser Ser Asn Leu Trp Val Pro 
95 100 J- 05 

Ser Arg Arg Cys His Phe Phe Ser Val Pro Cys Trp Leu His His 

no 11 5 , "T 

Arg Phe Asp Pro Lys Ala Ser Ser Ser Phe Gin Ala Asn Gly Thr 

125 130 
Lys Phe Ala He Gin Tyr Gly Thr Gly Arg Val Asp Gly He Leu 

140 145 J- 3 " 

Ser Glu Asp Lys Leu Thr He Gly Gly He Lys Gly Ala Ser Val 

155 160 
He Phe Gly Glu Ala Leu Trp Glu Pro Ser Leu Val Phe Ala Phe 

Ala His Phe Asp G-Iy He Leu Gly Leu Gly Phe Pro He Leu Ser 
185 19° 195 

Val Glu Gly Val Arg Pro Pro Met Asp Val Leu Val Glu Gin Gly 
200 205 210 

Leu Leu Asp Lys Pro Val Phe Ser Phe Tyr Leu Asn Arg Asp Pro 
215 220 225 

Glu Glu Pro Asp Gly Gly Glu Leu Val Leu Gly Gly Ser Asp Pro 
230 235 240 

Ala His Tyr He Pro Pro Leu Thr Phe Val Pro Val Thr Val Pro 
245 250 255 

Ala Tyr Trp Gin He His Met Glu Arg Val Lys Val Gly Pro Gly 

260 265 
Leu Thr Leu Cys Ala Lys Gly Cys Ala Ala He Leu Asp Thr Gly 
275 280 ■ 28b 

Thr Ser Leu He Thr Gly Pro Thr Glu Glu He Arg Ala Leu His 

290 295 
Ala Ala He Gly Gly He Pro Leu Leu Ala Gly Glu Tyr He lie 

one 310 J 1 - > 



290 295 
Ala 

305 310 
Leu cys Ser Glu He Pro Lys Leu Pro Ala Val Ser Phe Leu Leu 



320 325 330 

Gly Gly Val Trp Phe Asn Leu Thr Ala His Asp Tyr Val He Gin 

Thr Thr Arg Asn Gly Val Arg Leu Cys Leu Ser Gly Phe Gin Ala 

Leu Asp Val Pro Pro Pro Ala Gly Pro Phe Trp He Leu Gly Asp 

Val Phe Leu Gly Tnr Tyr Val Ala Val Phe Asp Arg Gly Asp Met 
380 385 390 

Lys Ser Ser Ala Arg Val Gly Leu Ala Arg Ala Arg Thr Arg Gly 
395 400 

Ala Asp Leu Gly Trp Gly Glu Thr Ala Gin Ala Gin Phe Pro Gly 



<210> 5 
<211> 200 
<212> PRT 
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<213> Homo sapiens 

<220> - 
<223> 999322 



<400> 5 



Met 


Cys 


Glu 


Leu Met Tyr 


His 


Leu Gly Glu Pro 


Ser 


Leu 


Ala 


Gly 


l 






5 




10 










Gin 


Arg 


Leu 


He Gin Asp 


Asp 


Met Leu Cys Ala 


Gly Ser Val 


Cl" 5 
Gin 








20 




25 










Gly Lys 


Lys 


Asp Ser Cys 


Gin 


Val Thr Ala Ala 


Pro 


Gly His 


Pr° 








35 




40 








45 


S 


G n 


Leu 


Cys Gly Pro 
50 


Phe 


Arg Leu Thr Leu 
55 


Ser 


Trp 


Thr 


Phe 


Ser 




Cys 


Pro Thr Pro 


Gin 


Gly Leu Gin Arg 


Asp 


Gin 


Ser 


Pro 








65 




70 












Ala 


Pro Trp Pro 
80 


Gin 


Gin Leu He Leu 
85 


Glu 


Gly 


Thr 


Trp 
90 


Gly 


Pro 


Gly 


Val Ser Leu 
95 


Asn 


Ala Asp Leu Met 
100 


Gly 


Pro 


Ser 


Leu 
105 


Ser 


Leu 


Pro 


Gin Gly Asp 


Ser 


Gly Gly Pro Leu Val 


Cys 


Pro 


He 








110 




115 






120 


Asn 


Asp 


Thr 


Trp He Gin 


Ala 


Gly He Val Ser 


Trp 


Gly 


Phe 


Gly 


Cys 


Ala 




125 




130 








135 


Arg 


Pro Phe Arg 
140 


Pro 


Gly Val Tyr Thr 
145 


Gin 


Val 


Leu 


Ser 
150 


Tyr 


Thr 


Asp 


Trp He Gin 
155 


Arg 


Thr Leu Ala Glu 
160 


Ser 


His 


Ser 


Gly 
165 


Met 


Ser 


Gly Ala Arg Pro 


Gly Ala Pro Gly Ser 


His 


Ser 


Gly Thr 








170 




175 








180 


Ser 


Arg 


Ser 


His Pro Val 


Leu 


Leu Leu Glu Leu 


Leu 


Thr 


Val 


Cys 








185 




190 








195 


Leu 


Leu 


Gly 


Ser Leu 
200 













<210> 6 
<211> 435 
<212> PRT 

<213> Homo sapiens 

<220> - 

<223> 1337018 



Ser 


Asp 


Gin 


Pro 


Leu 


Asn 


Ser 


Leu 


Asp 


Val 


Lys 


5 










10 










15 


Pro 


Arg 


He 


Pro 


Met 


Glu 


Thr 


Phe 


Arg 


Lys 


Val 


20 










25 






30 


He 


He 


Ala 


Leu 


Leu 


Ser 


Leu 


Ala 


Ser 


He 


He 


35 










40 










45 


Leu 


He 


Lys 


Val 


He 


Leu 


Asp 


Lys 


Tyr 


Tyr 


Phe 


50 










55 








60 


Pro 


Leu 


His 


Phe 


He 


Pro 


Arg 


Lys 


Gin 


Leu 


Cys 
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65 ™ 
Asp Gly Glu Leu Asp Cys Pro Leu Gly Glu Asp Glu Glu His Cys 

val Lys ser Phe Pro Glu Gly Pro Ala Val Ala Val Arg Leu Ser 

Lys Asp Arg Ser Thr Leu Gin Val Leu Asp Ser Ala Thr Gly Asn 

no 115 
Trp Phe Ser Ala Cys Phe Asp Asn Phe Thr Glu Ala Leu Ala Glu 

Thr Ala Cys Arg Gin Met Gly Tyr Ser Ser Lys Pro Thr Phe Arg 

140 145 " 

Ala Val Glu He Gly Pro Asp Gin Asp Leu Asp Val Val Glu lie 

155 160 J- 6 * 

Thr Glu Asn Ser Gin Glu Leu Arg Met Arg Asn Ser Ser Gly Pro 

170 175 ° 

Cys Leu Ser Gly Ser Leu Val Ser Leu His Cys Leu Ala Cys Gly 

185 «° , " b 

Glu Ser Leu Lys Thr Pro Arg Val Val Gly Gly Glu Glu Ala Ser 

200 205 210 

Val Asp Ser Trp Pro Trp Gin Val Ser lie Gin Tyr Asp Lys Gin 

His val Cys Gly Gly Ser He Leu Asp Pro His Trp Val Leu Thr 

Ala Ala His Cys III Arg Lys His Thr Asp Val Phe Asn Trp Lys 

Val Arg Ala Gly Ser Asp Lys Leu Gly Ser Phe Pro Ser Leu Ala 

val Ala Lys He lie lie lie Glu Phe Asn Pro Met Tyr Pro Lys 

275 280 
Asp Asn Asp He Ala Leu Met Lys Leu Gin Phe Pro Leu Thr Phe 

Ser Gly Thr Val Arg Pro He Cys Leu Pro Phe Phe Asp Glu Glu 

305 310 
Leu Thr Pro Ala Thr Pro Leu Trp He He Gly Trp Gly Phe Thr 

320 325 
Lys Gin Asn Gly Gly Lys Met Ser Asp He Leu Leu Gin Ala Ser 

335 340 34b 

Val Gin Val He Asp Ser Thr Arg Cys Asn Ala Asp Asp Ala Tyr 

350 355 
Gin Gly Glu Val Thr Glu Lys Met Met Cys Ala Gly He Pro Glu 

Gly Gly Val Asp Thr Cys Gin Gly Asp Ser Gly Gly Pro Leu Met 

380 385 
Tyr Gin Ser Asp Gin Trp His Val Val Gly He Val Ser Trp Gly 

Tyr Gly Cys Gly Gly Pro Ser Thr Pro Gly Val Tyr Thr Lys Val 

Ser Ala Tyr Leu Asn Trp He Tyr Asn Val Trp Lys Ala Glu Leu 



<210> 7 
<211> 260 
<212> PRT 
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<213> Homo sapiens 



<220> - 
<223> 1798496 



<400> 7 

Met Gly Arg Pro Arg Pro Arg Ala Ala Lys Thr Trp Met Phe Leu 

15 10 15 

Leu Leu Leu Gly Gly Ala Trp Ala Gly His Ser Arg Ala Gin Glu 

20 25 30 

Asp Lys Val Leu Gly Gly His Glu Cys Gin Pro His Ser Gin Pro 

35 40 45 

Trp Gin Ala Ala Leu Ser Gin Gly Gin Gin Leu Leu Cys Gly Gly 

50 ss Y el 

Val Leu Val Gly Gly Asn Trp Val Leu Thr Ala Ala His Cys Lys 
65 70 75 

Lys Pro Lys Tyr Thr Val Arg Leu Gly Asp His Ser Leu Gin Asn 
80 85 9 o 

Lys Asp Gly Pro Glu Gin Glu He Pro Val Val Gin Ser He Pro 
95 100 105 

H iS Pro Cys Tyr Asn Ser Ser Asp Val Glu Asp His Asn His Asp 

110 H5 i 2 o 

Leu Met Leu Leu Gin Leu Arg Asp Gin Ala Ser Leu Gly Ser Lys 

I 25 130 135 

Val Lys Pro He Ser Leu Ala Asp His Cys Thr Gin Pro Gly Gin 

140 145 150 

Lys Cys Thr Val Ser Gly Trp Gly Thr Val Thr Ser Pro Arg Glu 

155 160 165 

Asn Phe Pro Asp Thr Leu Asn Cys Ala Glu Val Lys He Phe Pro 

170 175 180 
Gin Lys Lys Cys Glu Asp Ala Tyr Pro Gly Gin He Thr Asp Gly 

185 190 19 * 

Met Val Cys Ala Gly Ser Ser Lys Gly Ala Asp Thr Cys Gin Gly 

200 205 210 

Asp Ser Gly Gly Pro Leu Val Cys Asp Gly Ala Leu Gin Gly He 

215 220 225 

Thr Ser Trp Gly Ser Asp Pro Cys Gly Arg Ser Asp Lys Pro Gly 

230 235 240 

Val Tyr Thr Asn He Cys Arg Tyr Leu Asp Trp He Lys Lys He 

245 250 255 
He Gly Ser Lys Gly 

260 



<210> 8 

<211> 175 

<212> PRT 

<213> Homo sapiens 

<220> - 

<223> 2082147 

<400> 8 

Met Ala Gin Ser Gin Gly Trp Val 



Lys Arg Tyr He Lys Ala Phe 
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5 10 15 

Cys Lys Oly Phe Phe Val Ala Val Pro Val Ala Val Thr Phe Leu 

ASP Arg val Ala Cys Val Ala Arg Val Glu Gly Ala Ser Met Gin 

Pro ser Leu Asn Pro Gly Gly Ser Gin Ser Ser Asp Val Val Leu 

L eu Asn His Trp Lys Val Arg Asn Phe Glu Val His Arg Gly Asp 

lie Val Ser Leu Val Ser Pro Lys Asn Pro Glu Gin Lys He lie 

Lys Arg val He Ala Leu Glu Gly Asp lie Val Arg Thr He Gly 

His Lys Asn Arg t£ Val Lys Val Pro Arg Gly His He Trp Val 

Glu Gly Asp His His Gly His Ser Phe Asp Ser Asn Ser Phe Gly 

Pro val Ser Leu £y Leu Leu His Ala His Ala Thr His He Leu 

140 145 
Trp Pro Pro Glu Arg Trp Gin Lys Leu Glu Ser Val Leu Pro Pro 

155 160 
Glu Arg Leu Pro Val Gin Arg Glu Glu Glu 

170 175 



<210> 9 
<211> 519 
<212> PRT 

<213> Homo sapiens 

<220> - 

<223> 2170967 

M 4 et°Phe Leu Leu Pro Leu Pro Ala Ala Gly Arg Val Val Val Arg 

A rg Leu Ala Val Arg Arg Phe Gly Ser Arg Ser Leu Ser Thr Ala 

ASP Met Thr Lys G^y Leu Val Leu Gly lie Tyr Ser Lys Glu Lys 

Glu Asp Asp Val Pro Gin Phe Thr Ser Ala Gly Glu Asn Phe Asp 

Lys Leu Leu Ala Gly Lys Leu Arg Glu Thr Leu Asn He Ser Gly 

Pro Pro Leu Lys Al Gly Lys Thr Arg Thr Phe Tyr Gly Leu His 

Gin Asp Phe Pro Ser Val Val Leu Val Gly Leu Gly Lys Lys Ala 

95 100 
Ala Gly He Asp Glu Gin Glu Asn Trp His Glu Gly Lys Glu Asn 

110 115 
lie Arg Ala Ala Val Ala Ala Gly Cys Arg Gin He Gin Asp Leu 

Glu Leu Ser Ser Val Glu Val Asp Pro Cys Gly Asp Ala Gin Ala 



140 
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Ala Ala Glu Gly Ala Val Leu Gly Leu Tyr Glu Tyr Asp Asp Leu 
155 160 165 

Lys Gin Lys Lys Lys Met Ala Val Ser Ala Lys Leu Tyr Gly Ser 
170 175 

Gly Asp Gin Glu Ala Trp Gin Lys Gly Val Leu Phe Ala Ser Gly 

185 190 195 

Gin Asn Leu Ala Arg Gin Leu Met Glu Thr Pro Ala Asn Glu Met 
200 205 210 

Thr Pro Thr Arg Phe Ala Glu He He Glu Lys Asn Leu Lys Ser 
215 220 225 

Ala ser Ser Lys Thr Glu Val His He Arg Pro Lys Ser Trp He 
230 235 240 

Glu Glu Gin Ala Met Gly Ser Phe Leu Ser Val Ala Lys Gly Ser 
245 250 255 

Asp Glu Pro Pro Val Phe Leu Glu He His Tyr Lys Gly Ser Pro 
260 265 270 

Asn Ala Asn Glu Pro Pro Leu Val Phe Val Gly Lys Gly He Thr 
275 280 285 

Phe Asp Ser Gly Gly He Ser He Lys Ala Ser Ala Asn Met Asp 
290 295 3 0 o 

Leu Met Arg Ala Asp Met Gly Gly Ala Ala Thr He Cys Ser Ala 
305 310 315 

He Val Ser Ala Ala Lys Leu Asn Leu Pro He Asn He He Glv 
320 325 330 

Leu Ala Pro Leu Cys Glu Asn Met Pro Ser Gly Lys Ala Asn Lys 
335 340 345 

Pro Gly Asp Val Val Arg Ala Lys Asn Gly Lys Thr He Gin Val 

350 3 55 360 

Asp Asn Thr Asp Ala Glu Gly Arg Leu He Leu Ala Asp Ala Leu 
365 370 375 

Cys Tyr Ala His Thr Phe Asn Pro Lys Val He Leu Asn Ala Ala 
380 3 85 390 

Thr Leu Thr Gly Ala Met Asp Val Ala Leu Gly Ser Gly Ala Thr 
395 400 40 5 

Gly Val Phe Thr Asn Ser Ser Trp Leu Trp Asn Lys Leu Phe Glu 
410 415 420 

Ala Ser He Glu Thr Gly Asp Arg Val Trp Arg Met Pro Leu Phe 
425 430 435 

Glu His Tyr Thr Arg Gin Val Val Asp Cys Gin Leu Ala Asp Val 
440 445 450 

Asn Asn He Gly Lys Tyr Arg Ser Ala Gly Ala Cys Thr Ala Ala 
455 460 465 

Ala Phe Leu Lys Glu Phe Val Thr His Pro Lys Trp Ala His Leu 
470 475 480 

Asp He Ala Gly Val Met Thr Asn Lys Asp Glu Val Pro Tyr Leu 
48 5 490 495 

Arg Lys Gly Met Thr Gly Arg Pro Thr Arg Thr Leu He Glu Phe 
500 505 510 

Leu Leu Arg Phe Ser Gin Asp Asn Ala 
515 



<210> 10 
<211> 327 
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<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 2484218 

Met'l^Ala Ala Ala Ala Ala Ala Ala Ala Thr Asn oly Thr Gly 

Gly ser ser Gly Met Glu Val Asp Ala Ala Val Val Pro Ser Val 

Met Ala cys Gly Val Thr Gly Ser Val Ser Val Ala Leu His Pro 

Leu val He Leu Asn He Ser Asp His Trp He Arg Met Arg Ser 

Gin Glu Gly Arg Pro Val Gin Val He Gly Ala Leu He Gly Lys 

Gin Glu Gly Arg Asn He Glu Val Met Asn Ser Phe Glu Leu Leu 

80 85 
ser His Thr Val Glu Glu Lys He He lie Asp Lys Glu Tyr Tyr 

Tyr Thr Lys Glu Glu Gin Phe Lys Gin Val Phe Lys Glu Leu Glu 

110 115 
Phe Leu Gly Trp Tyr Thr Thr Gly Gly Pro Pro Asp Pro Ser Asp 

He His Val His Lys Gin Val Cys Glu He He Glu Ser Pro Leu 

Phe Leu Lys Leu Asn Pro Met Thr Lys His Thr Asp Leu Pro Val 

ser Val Phe Glu Ser Val He Asp He lie Asn Gly Glu Ala Thr 

Met Leu Phe Ala gIu Leu Thr Tyr Thr Leu Ala Thr Glu Glu Ala 

Glu Arg He Gly val Asp His Val Ala Arg Met Thr Ala Thr Gly 

200 205 
ser Gly Glu Asn Ser Thr Val Ala Glu His Leu He Ala Gin His 

Ser Ala He Lys Met Leu His Ser Arg Val Lys Leu He Leu Glu 

Tyr val Lys Ala III Glu Ala Gly Glu Val Pro Phe Asn His Glu 

He Leu Arg Glu III Tyr Ala Leu Cys His Cys Leu Pro Val Leu 

Ser Thr Asp Lys III Lys Thr Asp Phe Tyr Asp Gin Cys Asn Asp 

275 28 
Val Gly Leu Met Ala Tyr Leu Gly Thr lie Thr Lys Thr Cys A«n 

Thr Met Asn Gin Phe Val Asn Lys Phe Asn Val Leu Tyr Asp Arg 

305 310 
Gin Gly He Gly Arg Arg Met Arg Gly Leu Phe Phe 

320 325 
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<211> 458 
<212> PRT 

<213> Homo sapiens 

<220> - 

<223> 2680548 

<400> 11 

Met Ala Ala Pro Arg Ala Gly Arg Gly Ala Gly Trp Ser Leu Arg 

, 5 10 15 

Ala Trp Arg Ala Leu Gly Gly He Arg Trp Gly Arg Arg Pro Arg 

20 25 30 

Leu Thr Pro Asp Leu Arg Ala Leu Leu Thr Ser Gly Thr Ser Asp 
Pro Arg Ala Arg Val Thr Tyr Gly Thr Pro Ser Leu Trp Ala Arg 
Leu Ser Val Gly Val Thr Glu Pro Arg Ala Cys Leu Thr Ser Gly 
65 70 75 

Thr Pro Gly Pro Arg Ala Gin Leu Thr Ala Val Thr Pro Asp Thr 

Arg Thr Arg Glu Ala Ser Glu Asn Ser Gly Thr Arg Ser Arg Ala 
95 100 105 

Trp Leu Ala Val Ala Leu Gly Ala Gly Gly Ala Val Leu Leu Leu 

110 "5 120 

Leu Trp Gly Gly Gly Arg Gly Pro Pro Ala Val Leu Ala Ala Val 

125 130 135 

Pro Ser Pro Pro Pro Ala Ser Pro Arg Ser Gin Tyr Asn Phe He 
140 "5 150 

Ala Asp Val Val Glu Lys Thr Ala Pro Ala Val Val Tyr He Glu 
155 160 165 

lie Leu Asp Arg His Pro Phe Leu Gly Arg Glu Val Pro He Ser 
170 175 180 

Asn Gly Ser Gly Phe Val Val Ala Ala Asp Gly Leu He Val Thr 
185 190 195 

Asn Ala His Val Val Ala Asp Arg Arg Arg Val Arg Val Arg Leu 
200 205 210 

Leu Ser Gly Asp Thr Tyr Glu Ala Val Val Thr Ala Val Asp Pro 
215 220 225 

Val Ala Asp He Ala Thr Leu Arg He Gin Thr Lys Glu Pro Leu 
230 235 240 

Pro Thr Leu Pro Leu Gly Arg Ser Ala Asp Val Arg Gin Gly Glu 

Phe Val Val Ala Met Gly Ser Pro Phe Ala Leu Gin Asn Thr lie 

260 265 270 

Thr Ser Gly He Val Ser Ser Ala Gin Arg Pro Ala Arg Asp Leu 

275 280 285 

Gly Leu Pro Gin Thr Asn Val Glu Tyr He Gin Thr Asp Ala Ala 
290 99R 

235 300 



He Asp Phe Gly Asn Ser Gly Gly Pro Leu Val Asn Leu Asp III 
305 ->m 1 



305 315 
Glu Val He Gly Val Asn Thr Met Lys Val Thr Ala Gly H e ser 

320 325 330 

Phe Ala He Pro Ser Asp Arg Leu Arg Glu Phe Leu His Arg Gly 

335 340 345 

Glu Lys Lys Asn Ser Ser Ser Gly H e Ser Gly Ser Gin Arg Arg 

350 355 360 
11/22 
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Tyr 


lie 


Gly 


Val 


Met 
365 


Met 


Leu 


Thr Leu 


Ser 
370 


Pro 


Ser 


He 


Leu 


Ala 


Glu 


Leu 


Gin 


Leu 


Arg 
380 


Glu 


Pro 


Ser Phe 


Pro 


Asp 


Val 


Gin 


His 


Gly 
390 


Val 


Leu 


lie 


His 


Lys 
395 


Val 


He 


Leu Gly 


Ser 
400 


Pro 


Ala 


His 


Arg 


Ala 
405 


Gly 


Leu 


Arg 


Pro 


410 
Glu 
425 


As 


Val 


He Leu 


Ala 
415 


He 


Gly 


Glu 


Gin 


Met 
420 


Val 


Gin 


Asn 


Ala 


Asp 


Val 


Tyr Glu 


Ala 

430 


Val 


Arg 


Thr 


Gin 


Ser 
435 


Gin 


Leu 


Ala 


Val 


Gin 
440 


He 


Arg 


Arg Gly 


Arg 
445 


Glu 


Thr 


Leu 


Thr 


Leu 
450 


Tyr 


Val 


Thr 


Pro 


Glu 


Val 


Thr 


Glu 




















455 





















<210> 12 
<211> 532 
<212> PRT 

<213> Homo sapiens 

<220> - 
<223> 2957969 



Met°Leu 2 Gly Ala Trp Ala Gly Arg Lys Met Ala Asn Val Gly Leu 

Gin Phe Gin Ala Ser Ala Gly Asp Ser Asp Pro Gin Ser Arg Pro 

20 25 
Leu Leu Leu Leu Gly Gin Leu His His Leu His Arg Val Pro Trp 

Ser His val Arg Gly Lys Leu Gin Pro Arg Val Thr Glu Glu Leu 

50 55 
Trp Gin Ala Ala Leu Ser Thr Leu Asn Pro Asn Pro Thr Asp Ser 

C ys Pro Leu Tyr Leu Asn Tyr Ala Thr Val Ala Ala Leu Pro Cys 

80 85 
Arg Val Ser Arg His Asn Ser Pro Ser Ala Ala His Phe He Thr 

Arg Leu val Arg Thr Cys Leu Pro Pro Gly Ala His Arg Cys He 

110 115 
Val Met val Cys Glu Gin Pro Glu Val Phe Ala Ser Ala Cys Ala 

Leu Ala Arg Ala Phe Pro Leu Phe Thr His Arg Ser Gly Ala Ser 

140 145 
Arg Arg Leu Glu Lys Lys Thr Val Thr Val Glu Phe Phe Leu Val 

Gly Gin Asp Asn Gly Pro Val Glu Val Ser Thr Leu Gin Cys Leu 

Ala Asn Ala Thr Asp Gly Val Arg Leu Ala Ala Arg He Val A«p 

185 190 
Thr Pro Cys Asn Glu Met Asn Thr Asp Thr Phe Leu Glu Glu He 

200 205 
Asn Lys Val Gly Lys Glu Leu Gly He He Pro Thr lie He Arg 



12/22 



BNSDOCIO <WO 9936550A2J_> 



WO 99A36550 



PCT/US99/00655' 



220 225 
Asp Glu Glu Leu Lys Thr Arg Gly Phe Gly Gly He Tyr Gly Val 
230 235 240 

Gly Lys Ala Ala Leu His Pro Pro Ala Leu Ala Val Leu Ser His 
245 250 255 

Thr Pro Asp Gly Ala Thr Gin Thr He Ala Trp Val Gly Lys Gly 
260 265 270 

He Val Tyr Asp Thr Gly Gly Leu Ser He Lys Gly Lys Thr Thr 
275 280 28 5 

Met Pro Gly Met Lys Arg Asp Cys Gly Gly Ala Ala Ala 



290 



Val Leu 

295 300 
Gly Ala Phe Arg Ala Ala He Lys Gin Gly Phe Lys Asp Asn Leu 
305 310 315 

His Ala Val Phe Cys Leu Ala Glu Asn Ser Val Gly Pro Asn Ala 
320 325 330 

Thr Arg Pro Asp Asp He His Leu Leu Tyr Ser Gly Lys Thr Val 
335 34 0 345 

Glu He Asn Asn Thr Asp Ala Glu Gly Arg Leu Val Leu Ala Asp 
350 355 360 

Gly Val Ser Tyr Ala Cys Lys Asp Leu Gly Ala Asp He He Leu 
365 370 3?5 

Asp Met Ala Thr Leu Thr Gly Ala Gin Gly He Ala Thr Gly Lys 
380 385 390 

Tyr His Ala Ala Val Leu Thr Asn Ser Ala Glu Trp Glu Ala Ala 
395 4 0 o 405 

Cys Val Lys Ala Gly Arg Lys Cys Gly Asp Leu Val His Pro Leu 
410 415 420 

Val Tyr Cys Pro Glu Leu His Phe Ser Glu Phe Thr Ser Ala Val 
425 43 0 435 

Ala Asp Met Lys Asn Ser Val Ala Asp Arg Asp Asn Ser Pro Ser 



440 



445 450 



Ser Cys Ala Gly Leu Phe He Ala Ser His He Gly Phe Asp Trp 

455 460 465 

Pro Gly Val Trp Val His Leu Asp He Ala Ala Pro Val His Ala 

470 475 480 

Gly Glu Arg Ala Thr Gly Phe Gly Val Ala Leu Leu Leu Ala Leu 

485 490 495 

Phe Gly Arg Ala Ser Glu Asp Pro Leu Leu Asn Leu Val Ser Pro 

500 505 510 

Leu Gly Cys Glu Val Asp Val Glu Glu Gly Asp Val Gly Arg Asp 

515 520 525 

Ser Lys Arg Arg Arg Leu Val 

530 



<210> 13 
<211> 1542 
<212> DNA 

<213> Homo sapiens 

<220> - 
<223> 135360 

<400> 13 
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a , atrctaaa aqggcacagt taatgacgcc tcttcctagt gaatccgtgt tctttatgag 60 
ITrTtlTtl SEStgtaL tttttttttt tctgagatgg agtctcgctc tactgtagcc 120 

Mllllililiiiilii 
liilliilililiiil 

iiliilsiiiiiiilll 

liiiillilliliiiisiil 

sssss sss ~- — r sb 

acacatgtgg <\ tcctaaagta agccacagca caaaaacttc tcttggccag 1260 

zzzz s : ~ ssss = ss 

Eii 5i- t S= = =5 

ggajgtttag actgcaaaga gttttttagg acttctaata ct 



<210> 14 

<211> 3043 

<212> DNA 

<213> Homo sapiens 

<220> - 
<223> 447484 



cccacgcgtc cggtaaatgg ctgtaataca ggaattttgc cacaaccagt tgggacagtc 60 

■■■■■■ 
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tattttgtac aggctccttt ttgtgaatcc ttaaaaactc aactctagga agcaactact 1200 
llltlttT Ctaaaa " Ct ^aaaaacctc caggccagac tgctaagctc tgaaattcct 1260 
gagaggtctc agaccgggat tctacttgtt ccaagaaagg gtaaagcttc taaaccatct 1320 
tattcttgtc tccaagcatg aacacaggag catgttaaga aaatctttac tacttcttcc 13 80 
atgcggagaa atctacatat tttgaattag aaacaccctc acacccactt gaagattttt 1440 
ttcctgggaa cattatgtcc cgtagatcag aggtggtgtt gtctttttgc ttctactggc 1500 
tt££££ S^^ 9 ^ aaaaaagaaC g^atagatt tttcaaacgt atataaaata 1560 
tttttatgtt atatgttatg ccataacttt aaaataaaaa tagtttaaaa ttctatgcta 1620 
gtggatattt ggaacttttt cctcaaacaa acaccccaca ctgacttcag caaaacccta 1680 
aaactagcta cagattactg ctacgaatga atcattaagt tttgtgtctg caacaattta 1740 
gaagcactaa gcccaaatat caggaaatgt gtgtatgatg gaattttcta ggacaaaaca 1800 
gatcaagatt aaaacagatc aagattaatg tataaaaatg tctactaaaa cagatcaaga 1860 
atltaTalll * Caaga " aa tgtataaaaa tctctactgt taccaggtgc tggcatacaa 1920 
ggtagtgtga tgatagttta gtttgtaaga taattcttgt cctaggagga caacttgtgg 1980 
llltrTrll a r^r C f 9gaa 9 cctaa cagagcttgc ttactggtgg atgtctgttt 2040 
tctttattgg tagtttggtt tagaattgtg atgattacaa tggactcgtg actacacaag 2100 
cagtaaaaag cagccagctc tatggctatc ggagggcagc tggaggggtc cccagcatgg 2160 
gcagagaaat aaggtctgaa gagccagagg agtcagtacc tttcagctgt gactggcgga 2220 
aggtggccgg cgccatctca cccatcaagg accagaaaaa ctgcaactgc tgctgggcca 2280 
tggcagcggc aggcaacata gagaccctgt ggcgcatcag tttctgggat tttgtggacg 2340 
tctccgtgca ggaactgctg gactgtggcc gctgtgggga tggctgccac ggtggcttcg 2400 
tctgggacgc gttcataact gtcctcaaca acagcggcct ggccagtgaa aaggactacc 2460 
cgttccaggg caaagtcaga gcccacaggt gccaccccaa gaagtaccag aaggtggcct 2520 
ggatccagga cttcatcatg ctgcagaaca acgagcacag aattgcgcag tacct^gcca 2580 
cttatggccc catcaccgtg accatcaaca tgaagcccct tcagctatac cggaalggtg 2640 
CaCaC ^ CaCC ^ctgtgacc cccagcttgt ggaccactct gtcctgctgg 2700 
tgggttttgg cagcgtcaag tcagaggagg ggatatgggc agagacagtc tcatcgcagt 2760 
ctcagcctca gcctccacac cccaccccat actggatcct gaagaactcc tggggggccc 2820 
TtlllT*? gaagg9Ctat "ccggctgc accgagggag caatacctgt ggc!tcacca 2880 
agttcccgct cactgcccgt gtgcagaaac cggatatgaa gccccgagtc tcctgccctc 2 94 0 
cctgaaccca cctggccccc tcagctctgt cctgttaggc caactgcctc cttgccagcc 3000 
ccacccccag gtttttgccc atcctcccaa tctcaataca ggg 3 04 3 



<210> 15 
<211> 1081 
<212> DNA 

<213> Homo sapiens 



<220> - 
<223> 789927 



<400> 15 

aggaggcaga gggggcgtca ggccgcggga 
ctgctggcgc tgctgctggc tcgggctgga 
cccttatcag gaccatgcgg ccgacgggtc 
gccgaactcg ggcgttggcc gtggcagggg 
ggagtgagcc tgctcagcca ccgctgggca 
agtgacctta gtgatccctc cgggtggatg 
tccttctgga gcctgcaggc ctactacacc 
cctcgctacc tggggaattc accctatgac 
acctacacta aacacatcca gcccatc tgt 
cggacagact gctgggtgac tggctggggg 
ccccacaccc tccaggaagt tcaggtcgcc 
ttcctcaagt acagtttccg caaggacatc 
caaggcggga aggatgcctg cttcggtgac 



gaggaggcca tgggcgcgcg cggggcgctg 6 0 
ctcaggaagc cggagtcgca ggaggcggcg 120 
atcacgtcgc gcatcgtggg tggagaggac 180 
agcctgcgcc tgtgggattc ccacgtatgc 240 
ctcacggcgg cgcactgctt tgaaacctat 3 00 
gtccagtttg gccagctgac ttccatgcca 360 
cgttacttcg tatcgaatat ctatctgagc 420 
attgccttgg tgaagctgtc tgcacctgtc 480 
ctccaggcct ccacatttga gtttgagaac 540 
tacatcaaag aggatgaggc actgccatct 6 00 
atcataaaca actctatgtg caaccacctc 660 
tttggagaca tggtttgtgc tggcaatgcc 720 
tcaggtggac ccttggcctg taacaagaat 780 
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ggactgtggt atcagattgg agtcgtgagc 
cccggtgtct acaccaatat cagccaccac 
agtggcatgt cccagccaga cccctcctgg 
ctcccactcc tggggccggt ctgagcctac 
agtcaggccc tggttctctt ctgtcttgtt 



tggggagtgg gctgtggtcg gcccaatcgg 
tttgagtgga tccagaagct gatggcccag 
ccactactct ttttccctct tctctgggct 
ctgagcccat gcagcctggg gccactgcca 
tggtaataaa cacattccag ttgatgcctg 



<210> 16 

<211> 2061 

<212> DNA 

<213> Homo sapiens 

<220> - 
<223> 877617 



«~ ., s ~ ;s =K ==: >ii 
5= S«E iEs 15S SEE SEE 5 

mmmmmmi 

lllllltltt c^=«= C c? ScaU t ==.,cct gg ac 9 =a 9g acc «tg«ce»c M. 

S s=s= = =S3= ssss S=5 £ 0 
2= S2S SE£= S= 

«»™ UeJetu C a gg = C aat g gg .cc,a g tc t g =ca«ca, J«J 

SE iE5 2ES 55 5s s=s := 

atgggatatc gggctu aa aqcctqtctt ctccttttac ctcaacaggg 1380 

EiS ISS i2s =s= =ss= === E 

siilsliliiissi 
iiisEiss-iSiSiiil 

bis: sss ssss xse =ss = 

ttccattgaa aaaaaaaaaa a 



<210> 17 
<211> H86 
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<212> DNA 

<213> Homo sapiens 



<220> - 
<223> 999322 



<400> 17 

taagcgtcgc cagaccagcc tgagtggtct 
ctcccctccc accccaccct gaagctggga 
actgtgggac tccccttggc caaggtgacc 
gtgtccagga ttgtgcccgt gttgggatga 
gccagggtca tgggagagga tctgggcttg 
gtttgggagt tgagaagagc agggtgggtg 
cgccatcaca ggtgagaggg cagaggctca 
aggctggccc ccacatcaca tccagccctg 
ctcctggact cgaacatgtg tgagctgatg 
cagcgcctca tccaggacga catgctctgt 
tgccaggtga ctgcagctcc tggtcacccc 
ctgtcctgga ctttctcccc atgtcccaca 
tgcctagctc cttggcctca gcagctgatt 
ctcaatgcag acctcatggg gccctccctc 
ctggtctgcc ccatcaatga tacgtggatc 
tgtgcccggc ctttccggcc tggtgtctac 
cagagaaccc tggctgaatc tcactcaggc 
tcccactcag gcacctccag atcccaccca 
ttgcttgggt ccctgtgaac catgagccat 
gatggaatct aataataaaa actgtaggtt 



cacagacgtt ggtctgcgtg tttatctcct 60 
acacttgggg ccaggaccca tgctgtccag 12 0 
accatattgg attttgggga tcttgagcca 180 
ataagccaag gctaagaggt catgagatta 24 0 
agccctgctc cctgacccca ctgcctcctg 300 
ggcagagaag aggtaggagg tgcaggctgc 360 
cctgatgggg acgaggcttg aggtgggctc 420 
gcgagtgtcc ttcaggaggt ggctgtgccc 4 80 
taccacctag gagagcccag cctggctggc 540 
gctggctctg tccagggcaa gaaagactcc 600 
atccagttgt gtgggccctt taggctcacc 660 
cctcagggtc tccagaggga ccagagtcct 720 
ctcgaaggca cttggggccc aggtgtctcc 780 
tctctccccc agggtgactc cggggggccg 84 0 
caggccggca ttgtgagctg gggattcggc 900 
acccaggtgc taagctacac agactggatt 960 
atgtctgggg cccgcccagg tgccccagga 1020 
gtgctgctgc ttgagctgtc gaccgtatgc 1080 
ggagtccggg atcccctttc tggtaggatt 1140 
ttttatgtgt aaaaac 1186 



<210> 18 

<211> 2038 

<212> DNA 

<213> Homo sapiens 

<220> - 
<223> 1337018 



<400> 18 

gcagcttgct cagcggacaa ggatgctggg 
ggcctcctcc agccagtgct gaccagggac 
tggggaggcc ctcctgctgc cttggggtga 
ggaggatcac agagccagca tggatcctga 
caaacccctg cgcaaacccc gtatccccat 
catcatagca ctactgagcc tggcgagtat 
tctggataaa tactacttcc tctgcgggca 
gtgtgacgga gagctggact gtcccttggg 
ccccgaaggg cctgcagtgg cagtccgcct 
ggactcggcc acagggaact ggttctctgc 
tgagacagcc tgtaggcaga tgggctacag 
tggcccagac caggatctgg atgttgttga 
gcggaactca agtgggccct gtctctcagg 
tggggagagc ctgaagaccc cccgtgtggt 
gccttggcag gtcagcatcc agtacgacaa 
cccccactgg gtcctcacgg cagcccactg 
gaaggtgcgg gcaggctcag acaaactggg 
catcatcatt gaattcaacc ccatgtaccc 



cgtgagggac caaggcctgc cctgcactcg 60 
ttctgacctg ctggccagcc aggacctgtg 120 
caatctcagc tccaggctac agggagaccg 180 
cagtgatcaa cctctgaaca gcctcgatgt 24 0 
ggagaccttc agaaaggtgg ggatccccat 300 
catcattgtg gttgtcctca tcaaggtgat 360 
gcctctccac ttcatcccga ggaagcagct 42 0 
ggaggacgag gagcactgtg tcaagagctt 480 
ctccaaggac cgatccacac tgcaggtgct 54 0 
ctgtttcgac aacttcacag aagctctcgc 600 
cagcaaaccc actttcagag ctgtggagat 66 0 
aatcacagaa aacagccagg agcttcgcat 720 
ctccctggtc tccctgcact gtcttgcctg 780 
gggtggggag gaggcctctg tggattcttg 84 0 
acagcacgtc tgtggaggga gcatcctgga 900 
cttcaggaaa cataccgatg tgttcaactg 960 
cagcttccca tccctggctg tggccaagat 1020 
caaagacaat gacatcgccc tcatgaagct 1080 
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acaqttccca ctcactttct caggcacagt caggcccatc tgtctgccct tctttgatga 1140 
oa^ctcact ccagccaccc cactctggat cattggatgg ggctttacga agcagaatgg 1200 
Igggaagatg tctgacatac tgctgcaggc gtcagtccag gtcattgaca scacacggtg 1260 

5= 5SSS 555S SSSS SSSK =S 
Hi SI c 2=35 2SSE =55 

gcfgfaa^c "gctgScct ttgcagtgct. ggg.gccgct tcc«=«g= =«9==»c= «60 

s fi tziizi zzzz ussr. «r. 

:S "agagglag tcagcagcS Lgctcggcc: acac«ggtg otccc^ 1740 

S E =5= £5=3 553= =2 — 
255= S=5 S= = SSSS 5=E 

gttacctact gttgtcattg ttattacagc tatggccact attattaaag agctgtga 2038 



<210> 19 

<211> 994 

<212> DNA 

<213> Homo sapiens 

<220> - 

<223> 1798496 



Sss sss= see: sss» sss ss £ 
SsSss bs= sss ™:us; ssk see 

IS I55H 511 155 SiFS HI = 
HISS HiS 5H5 EES 2S === s 

ccttaataaa ctcacaactc tctgaaaaaa aaaa 



<210> 20 
<211> 1318 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> 88 

<223> a or g or c or t, unknown, or other 
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<220> - 

<223> 2082147 



<400> 20 

tctgaggcgc gtgcgcggcc accccagcct 
ggttgagaaa ccggcgccac aggcgcanca 
ccgagccgcc cccaacaacg cgccctctcc 
ccggctctgg ccgtgaggga gcgctgtggg 
gcaggtggtg ggagagcgtc aggcttgaac 
cgttttttac ttttagggtt ttggccaaat 
cttctcaccg aggaagagcg ggagaaaggg 
atacatcaag gccttttgta aaggcttctt 
ggatcgggtc gcctgtgtgg caagagtaga 
tggggggagc cagtcatctg atgtggtgct 
agtacaccgt ggtgacattg tatcattggt 
taagagagtg attgctcttg aaggagatat 
tgtcaaagtc ccccgtggtc acatctgggt 
cagtaattct tttgggccgg tttccctagg 
gtggccccca gagcgctggc agaaattgga 
acagagagaa gaggaatgac tgcatgaatc 
tactggaaag gaatggaaaa aagaagcctc 
ctgtgcgaga aatatttaca gcacattaaa 
aaatgttaaa cagtattaaa tggcacctga 
taatgccccc aaaatatgca gacctttggg 
atggggctga atttcagatt atttgttaca 
attttggtgc ttgctgctga aataaattga 



agtcctcttc ttggtgccac tggctaacta 60 
cctggcccgg agctggcccg ctcctccccg 120 
cagtcctcac aaaggggcct agtccggccc 180 
ggcgcgctgc cttctgcctg gaagtgttgg 240 
aacatgattt taaagcacgt gtctgtctgt 300 
tgggcgaggg cacaaaataa ccacttaccc 360 
tatggcacag tcacaagggt gggtgaaaag 420 
tgtggcggtg cctgtggcag tgactttctt 480 
aggagcatcg atgcagcctt ctttgaatcc 54 0 
tttgaaccac tggaaagtga ggaattttga 600 
gtctcctaaa aacccagaac agaagatcat 66 0 
tgtcagaacc ataggacaca aaaaccggta 720 
tgaaggtgat catcatggac acagttttga 780 
acttctgcat gcccatgcca cacatatcct 84 0 
atctgttctt cctccagagc gcttaccagt 900 
tacctgagtt gctggcattg ggaggccagt 960 
caaaagggaa aaacttctga caatatgatg 1020 
acgatctgta ttattaaata aataattttc 1080 
ttttgtgtta aattttagtt ccctgttgtt 1140 
aatataaaaa tattgcaccc acatgtctta 1200 
tatacttatt atattgattg ttgggttttg 1260 
aaattaatat tcaaaaaaaa aaaaaaag 1318 



<210> 21 
<211> 2136 
<212> DNA 

<213> Homo sapiens 

<220> - 
<223> 2170967 



<400> 21 

ggctctttta aatgacccca ggcgtcgtgt 
ggcgcccgag ccagtccgcg cgcaccgcgt 
ctgccctgcc tacctggtct ccgacgtgct 
gacaagatgt tcttgctgcc tcttccggct 
gtgagacgtt tcgggagccg gagtctctcc 
ggaatctatt ccaaagaaaa agaagatgat 
tttgataaat tgttagctgg aaagctgaga 
aaggcaggga agactcgaac cttttatggt 
gttggcctcg gcaaaaaggc agctggaatc 
gaaaacatca gagctgctgt tgcagcgggg 
tctgtggagg tggatccctg tggagacgct 
ctctatgaat acgatgacct aaagcaaaaa 
ggaagtgggg atcaggaggc ctggcagaaa 
gcacgccaat tgatggagac gccagccaat 
attgagaaga atctcaaaag tgctagtagt 
tggattgagg aacaggcaat gggatcattc 
ccagtcttct tggaaattca ctacaaaggc 
tttgttggga aaggaattac ctttgacagt 
atggacctca tgagggctga catgggagga 



attgaatcct agactcacgt ccgtctcgcc 6 0 
ctgcgtcccc gaaagccccg cccgcaaggg 120 
cgtctggagg gcggtgcgag gggccgagcc 180 
gcggggcgag tagtcgtccg acgtctggcc 240 
accgcagaca tgacgaaggg ccttgtttta 3 00 
gtgccacagt tcacaagtgc aggagagaat 360 
gagactttga acatatctgg accacctctg 420 
ctgcatcagg acttccccag cgtggtgcta 480 
gacgaacagg aaaactggca tgaaggcaaa 540 
tgcaggcaga ttcaagacct ggagctctcg 600 
caggctgctg cggagggagc ggtgcttggt 660 
aagaagatgg ctgtgtcggc aaagctctat 720 
ggagtcctgt ttgcttctgg gcagaacttg 780 
gagatgacgc caaccagatt tgctgaaatt 84 0 
aaaaccgagg tccatatcag acccaagtct 900 
ctcagtgtgg ccaaaggatc tgacgagccc 960 
agccccaatg caaacgaacc acccctggtg 102 0 
ggtggtatct ccatcaaggc ttctgcaaat 108 0 
gctgcaacta tatgctcagc catcgtgtct 114 0 
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gctgcaaagc ttaatttgcc cattaatatt ataggtctgg cccctctttg tgaaaatatg 1200 
cccagcggca aggccaacaa gccgggggat gttgttagag ccaaaaacgg gaagac ate 1260 
cagg^tgata aXctgatgc tgaggggagg ctcatactgg ctgatgeget ctgttacgca 1320 
caScq«ta acccgaaggt catcctcaat gccgccacct taacaggtgc catggatgta 1380 
ZtllaalTt cagg?gccac tggggtcttt accaattcat cctggctctg gaacaaactc 1440 
Scgaggcca gcStgaaac aggggaccgt gtctggagga tgcctctctt cgaacattat 15 0 
acaagacagg ttgtagattg ccagcttgct gatgttaaca acattggaaa atacagatct 1560 
acaagacagg g a a aaagaattcg taactcatcc taagtgggca 162 0 

S Sgcaggcgt gatgaccaac aaagatgaag ttccctatct aeggaaagge 1680 

atgactggga" ggcccacaag gacLtcatt gagttcttac ttcgtttcag tcaagacaat 1740 
ac?tag^ca gatactcaaa aatgtcttca ctctgtctta aattggacag ttgaacttaa 1800 
Iaggtttttg Ltaaatgga tgaaaatctt ttaaeggaga caaaggatgg tatttaaaaa I860 
rallaaacac aatgaaattt gtatgccttg attttttttt tcatttcaca caaagattta 1920 
taaaggtaaa gttaatatct tacttgataa ggatttttaa gatactctat aaatgattaa 1980 
aatt^taga acttcctaat cacttttcag agtatatgtt tttcattgag aagcaaaatt 2040 
gtaactcaga tttgtgatgc taggaacatg agcaaactga aaattactat gcacttgtca 2100 
gaaacaataa atgcaacttg ttgtgaaaaa aaaaaa 

<210> 22 

<211> 1388 

<212> DNA 

<213> Homo sapiens 

<220> - 

<223> 2484218 

itlllJtlac ggcggcggcg gcggcggctg cagctacgaa egggacegga ggaagcagcg 60 
ggatggagg gg^gcagca gtagtcccca gcgtgatggc ctgcggagtg -ctggjgtg 20 
tt?ccgtcgc tctccatccc cttgtcattc tcaacatctc agaccactgg atccgcatgc 180 
gctcccagga ggggeggect gtgcaggtga ttggggctct gattggcaag caggagggee 240 
aaaatatcga ggtgatgaac tcctttgagc tgctgtccca caccgtggaa gagaagatta 300 
Kattgacaa ggaatJtat tacaccaagg aggagcagtt taaacaggtg ttcaaggagc 360 
taaaatttct gggttggtat accacagggg ggccacctga cccctcggac atccacgtcc 420 
atXgcaggt g^gtgagatc ategagagee ccctctttct gaagttgaac cctatgacca 480 
agcacacaga ?c?tcc?gtc agcgtttttg agtctgtcat tgatataatc aatggagagg 540 
ccacaatgct gtttgetgag ctgacctaca ctctggccac agaggaagcg gaacgcattg 600 
tZZllcll cgtagcccga atgacagcaa caggcagtgg agagaactcc actgtggctg 660 
agcacagcac agcgccLca aga.gctgca cagccgcgtc aagctcatct 720 
"gagtacgt: caaggcctct gaagegggag aggtcccctt taatcatgag ^tectgeggg 780 
aggectatge tctgtgtcac tgtctcccgg tgctcagcac agacaagttc aagacagatt 840 
t^atgatca atgeaacgae gtggggctca tggcctacct cggcaccatc accaaaa g 900 
"Scat gaaccagttt gtgaacaagt tcaatgtcct ctacgaccga caaggcatcg 960 
Icaggagaat gcgcgggctc Ltttctgat gagggtactt gaagggctga tggaeagggg 1020 
tcaggcaact atcccaaagg ggagggcact acacttcctt gagagaaacc 9^catta 1080 
ataaaagggg agcagcccct gagcacccct gctggtggct ctgtcctctg ttaggcacca 1140 
cactgg^gg tcaacttgga ^gttcatcga ggctcattct ggccttgctc agaagecett 1200 
cSaSctct tcagtgaggg aggcactacc atttgaagtg accccatgtc agtcacatgg 1260 
ac?ggtctt t agcaaagH^ aaggctgect gcttccacct aagtggtctc tgttctacac 1320 
Jttaatgtca ccctctacat catcttacct agcccaccca accttataaa catgataatt 1380 
gactacta 



<210> 23 
<211> 2476 



BNSDOCID <WO_9936S50A2J_> 
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<212> DNA 

<213> Homo sapiens 



<220> - 

<223> 2680548 



<400> 



ctcgcgtcct gggtgccgcc tctgagtagg gcgggcgagg aggcagccaa ggcggagctg 60 
atggctgcgc cgagggcggg gcggggtgca ggctggagcc ttcgggcatg gcgggctttg 12 0 
gggggcattc gctgggggag gagaccccgt ttgacccctg acctccgggc cctgctgacg 18 0 
tcaggaactt ctgacccccg ggcccgagtg acttatggga cccccagtct ctgggcccgg 24 0 
ttgtctgttg gggtcactga accccgagca tgcctgacgt ctgggacccc gggtccccgg 300 
gcacaactga ctgcggtgac cccagatacc aggacccggg aggcctcaga gaactctgga 360 
acccgttcgc gcgcgtggct ggcggtggcg ctgggcgctg ggggggcagt gctgttgttg 420 
ttgtggggcg ggggtcgggg tcctccggcc gtcctcgccg ccgtccctag cccgccgccc 480 
gcttctcccc ggagtcagta caacttcatc gcagatgtgg tggagaagac agcacctgcc 540 
gtggtctata tcgagatcct ggaccggcac cctttcttgg gccgcgaggt ccctatctcg 600 
aacggctcag gattcgtggt ggctgccgat gggctcattg tcaccaacgc ccatgtggtg 660 
gctgatcggc gcagagtccg tgtgagactg ctaagcggcg acacgtatga ggccgtggtc 720 
acagctgtgg atcccgtggc agacatcgca acgctgagga ttcagactaa ggagcctctc 780 
cccacgctgc ctctgggacg ctcagctgat gtccggcaag gggagtttgt tgttgccatg 84 0 
ggaagtccct ttgcactgca gaacacgatc acatccggca ttgttagctc tgctcagcgt 900 
ccagccagag acctgggact cccccaaacc aatgtggaat acattcaaac tgatgcagct 960 
attgattttg gaaactctgg aggtcccctg gttaacctgg atggggaggt gattggagtg 1020 
aacaccatga aggtcacagc tggaatctcc tttgccatcc cttctgatcg tcttcgagag 1080 
tttctgcatc gtggggaaaa gaagaattcc tcctccggaa tcagtgggtc ccagcggcgc 1140 
tacattgggg tgatgatgct gaccctgagt cccagcatcc ttgctgaact acagcttcga 1200 
gaaccaagct ttcccgatgt tcagcatggt gtactcatcc ataaagtcat cctgggctcc 1260 
cctgcacacc gggctggtct gcggcctggt gatgtgattt tggccattgg ggagcagatg 1320 
gtacaaaatg ctgaagatgt ttatgaagct gttcgaaccc aatcccagtt ggcagtgcag 1380 
atccggcggg gacgagaaac actgacctta tatgtgaccc ctgaggtcac agaatgaata 1440 
gatcaccaag agtatgaggc tcctgctctg atttcctcct tgcctttctg gctgaggttc 1500 
tgagggcacc gagacagagg gttaaatgaa ccagtggggg caggtccctc caaccaccag 1560 
cactgactcc tgggctctga agaatcacag aaacactttt tatataaaat aaaattatac 1620 
ctagcaacat attatagtaa aaaatgaggt gggagggctg gatcttttcc cccaccaaaa 1680 
ggctagaggt aaagctgtat ccccctaaac ttaggggaga tactggagcc gaccatcctg 174 0 
acctcctatt aaagaaaatg agctgctgcc atcttttgtg ggcagttagc caggtgctgc 1800 
tctttgtggt gtggtgggct ctggtctgtt ctgctcggtg ccgggcctgg gagcaaagat 1860 
tcccatgctt ggctacagat actgacagct ggcctctgaa ggagggtgaa aacttctgct 1920 
tgacagttcc acatccatag tgcatggtct gatgagtgcg gttgctgaca tgggtttctt 1980 
ggtaagctcc tgaggtaatg gcagcctcag acccctgcca ttaggggcca gtggtggttt 2040 
gcagagggca gtggcactta gataatctgg ttgctggtct ggccagggta gcgttcaaac 2100 
ctcctgttgg cctcttcact gaaggcatca ccaatgtggc agttgtgcac ccagattcta 2160 
tgtccatcat atttgcagtt acatttcatt gcattgttgg taaagtcact ctctgctact 2220 
tcaaagtttg ggttgatgac aacctggaga atgtagtttc ctggcttcac atccgtgatg 2280 
tcaatccact gacagtcaat gtcatgccgg tagagatccc agcaacccac agtgatgcct 2340 
tgctctccaa agttggcaca ctcataccgc ttggagacat cctcctgaca ctcagtgtct 2400 
tcgagacaga aactagcttt gtggccctca gccaccttgg tgccatttgg ggtgaggata 2460 
tcatagtgag tgaaga 3 



<210> 24 

<211> 2231 

<212> DNA 

<213> Homo sapiens 
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<220> - 

<223> 2957969 



<400> 24 qctqgttatg aagaagaaac tcaaaataac aggagtggct 60 

gtttgaaaca ^ttcacaag gctgg g 9 ^ aaggcccttg agcaatcagg 120 

III 51= iiS 55 5= 551 

I 25 SEi 555 5SH =5 5 
|ll5SSE2S55=Si5S| 

acaaatgcca cagacggcgt gcggctagca gcccgcatcg tggacacacc ctgcaatgag 720 
gcgaatgcca cag gg y a gaggagatt aacaaagttg gaaaggagct ggggatcatc 780 
"claStca tccgggatga glaact^aag acgagaggat ttggaggaat ctatggggtt 840 
ccaaccatca tccggg g 99 * gccgtcctca gccacacccc agatggagcc 900 

ill 52SS=5==liili 

Is ssss 9 :*= r=s £™ 

tcagggaaga cgggs ggacctggg g gccgacatca tcctggacat ggccaccctg 1260 

Sii^HEBl 

ssss iiiT^ii T^mi ciu™ - r 

£ 9 4™ ^tcc g a g ac g =a 9? cttjtj^g =™«' a ^ g ^ Tsoo 

ss £S£U SUES S££L =4c.U r eo 

= 1ES iSSS iS«5 E 



gtcacaccgc c 
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<110> INCITE PttARMACEIITICALS. I»C . 

bjlNDMAN , olga 
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yUE, Hen*y 
GOEGLBfl., Karl J. 
COPLEY, Neil C. 
TSJKSr Tf • Tom 
SHAH, Purvi 

<1SD> HUKftN PROTBJLSE MOLECULES 

<1^0> PF-045S PCT 

O.40> To fce fcaaigned 
<141? HaTwith 



<150> 09/00a,271 

<17D> PE-Rli PK03RAM 
PRT 

<2lJ> Haro sapiens 



<220> - 
<223> 135360 



Met Aep He Lau lie cys Thr Asp Fhe aiy Scr Val Aan Tyr Mm 

j_ 5 ID 15 

Asa V*l Trp Leu Pro Ws Ber Syr Leu Ser Leu Phe Tyr- sei 

20 25 

Arg Ha Tyr lie Val His Aap Glu Val Lys MP Lya Ala I'h© <»* 

Lew Glu Leu ser Txp Val Gly Qlu Cy* Lya ieu Phe Leu Tyr lie 

50 55 

Tyr Leu Pro 



<2ll> 262 
<212> PRT 

*213> Hernia Bapiene 

^220> - 
c223> d474B4 
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<40o> a 

Wet Gly Arg Glu lie Arg ser Glu Glu Pro Olu Glu Ser Val Pro 
15 10 15 

PhB Ser Cya Asp Tip Arg Lys Val Ala Gly Ala II* Pre ria 

i0 2£ 30 

Lys Asp Gin Lys Abu Cys Asn Cys Cyp Trp Ala Met Ala Ala Ala 

i5 40 4 S 

Gly Asn lie Glu Thr Leu Trp Arg He Ser Phe Tip Asp p^e Val 

Asp Val Ser Val Gin Glu Leu Leu Asp Cys Gly Arg Cya Gly Aap 
65 ™ 75 

Gly Cys His Gly Gly Fho val Trp Aap Ala Phe He Tfcr Val Leu 

50 9D 
Aan AGO &er Gly Leu Ala Se* G-lu Lys Asp ryr Pro Phe Gin Qly 

Lya val Arg Ala Kia Arg Cys His Pro Lys Lye Tyr Gin Lys Val 

110 US 12D 

Ala Trp lie Gin Aep Phe XXe M<jt Leu Gin Aan Asn Glu Hie Arg 

125 130 135 

He Ala Gin Tyr Leu Ala Thr Tyr aiy Pr o lie Thr Val Thr He 

14D 145 15D 

Aan Met Lys Pro Leu Gin Leu Tyr Arg Lye Gly n. e Ly$ Ala 

155 ISO 16s 

Thr Pro Thr Thr Cya Aap Pro Gin Leu Val Aap Bib ser Val Leu 

170 175 1SD 

Leu Val Gly Phe Gly fler Val Lya Ser Glu Glu GJ.y jlr Trp Ala 

1 &5 190 155 

<31u Thr val Ser Ser Gin Ser Oln Pro Gin Pro Pro His Pro Thr 

200 ai0 
Pro Tyr Trp He Leu Lys Asn Ser Trp Gly Ala Gin Trp Gly Glu 

315 220 
Lys Gly Tyr Phe Atg L^u Kis Arg Gly ser Aan Thr Cys Gly He 

230 235 240 

Thr Lye Phe Pro Leu Thr Ala Arg val am Lys Pro Asp Met Lys 

245 250 255 

Pro Arg V A l aer Cys Pro Pro 

260 



<21D> 3 

<211> 314 

i212> PKT 

■c2l3> Homo sapiens 

<220> - 
<223> 769927 



Hat Gly Ala Arg Gly Ala Leu Leu Leu Ala Leu Leu Leu Ala Ara 
15 10 15 

Ai« <Jly Leu Arg Lye M Glu Bvt Gin Glu Ala Ala Pro Leu Ser 
^° 35 30 

Gly Pro cys Gly Arg Arg Val He Thr s« Arg lie Val Gly Gly 
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<Slu AFp Ala Glu Leu Gly Arg Trp Pra Trp 41 ti Gly Gtar Lau Arg 

Leu Trp Asp iter His Vfcl Cy 3 flly Val Ser Leu » Ser Hie Arg 

Trp Ala Leu Thr Ala W.* His CyB Phe Glu Thr Tyr £^ Asp Leu 

Ser As? ser Gly up Met Val Gla Ph* Gly Gin Lou Thr Sei 

Met Pro ser Phe Trp Ser Leu Gin Ala Tyr Tyr n> Tyr Phe 

no iis 
val ser abu lie Tyr Leu Ser Pro Arg Tyr Leu Gly As« ser Pro 

125 

Tyr Asp II* *1« ^eu val Lys Leu Ser Ala Pro val Thr Tyr Thx 

lio 145 , Z 

Lye Hie n* ^ LBU Gln AlB ser Thr Phe ° V£ 

y 155 ISO 

Sl« As* Arg Thx Asp eye Txp val Th, Gly Trp Gly Tyr Ho Lye 

170 l^ 5 

Glu Asp Glu Al* I*m Ser Pro HiB Thr Leu Gin Glu Val Gin 

val Ala lit IH M Ser Met Cys Asn His Leu Phe Leu Lye 

200 205 
Tyr Ber Phe Arg Lys Aep He Phe Gly A^ Met Val Cys Ala Gly 

7 215 220 

Asn Ala Gin Oly <»V *»P Ala Cye Phe Gly Aep Ser Gly Gly 

Pro L* U Ala eye Asn Lye Abu Gly Leu Trp Tyr eio He Gly £1 

245 " 
val Ber Trfr CU-V Val Oly Cye Oly Arg Pro Abu art, Pro Gly val 

Tyr Thr abu He Sex His Hie Phe Glu Trp lie Gl» Lye Leu «et 
y z75 360 265 

Ala Gi n Ser Gly Wet (tor Gin Pro Asp P*o ser Trp Pro Leu Leu 

290 295 " 

Phe Phe P*a Leu Leu Trp Ala L*u Leu Leu Gly Pro val 

£05 310 



<211> 420 
<212> PRT 

«21lv Homo sapi-ertts 

<220> - 
<223> 377617 



Metier Pro P^ Pro L*u Leu GLn Pro Len Lou Leu Leu Lou Pro 
pro Ser Gly Ala 

2S 



Leu Leu Asn Val Glu Pro Ser Gly Ala Thr Leu lie Arg He Pro 
Leu Hie AiTS V*l OVn Pro Gly Ar S Art, Thr Leu Asn Lsu Leu Arg 
Gly TTP Arg Glu Pro Ala Glu lew Pro Lye: Leu <5iy AL* 9er 
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sw 55 60 

Fro Gly Aep Lya Pro He Phe Val Pro Leu Ser Aan Tyr Arg Aap 

55 7« 75 

Val GLn Tyr Phe Gly <?2u tie Gly Leu Gly Thr Pro E M am *«it 

40 8S 3o 

Phe THr Val Ala Phe Aap Thr 31 y a« r &er ^ n L(Sli Tjp Val prD 

Ser Arg Arg Cys K±s Phe j>h.e Ber Val Pro CyE Trp Leu Hi£ Hie 

110 US 120 

Ar ? Pjl * As *> Pro L ^ fl Ser Phc Gin Ala Abu Gly Thr 

125 130 135 

Lye Phe Ala lie Qlii Tyr Gly Thr Gly Arg Val Asp Gly lie Leu 

140 "5 150 

Ser Glu A,*p Lye Leu Thr IL« Gly Gly lie Lya Gly Ala Ser Val 

155 160 165 

He Phe Gly GLu Ala Leu lip Glu Pro Leu Val Phe Ala Phe 

170 "5 iao 

Ala His I*he AEp Gly li ft Oly Leu Gly Phe Pro lie Leu ser 

1S5 190 135 

Val Glu Gly val Arg Pro Pro Met Aap val Leu Val OLu Gin Gly 

2<jd 31 ; 

Leu Lw» A*p Lya Pro val Phe Ser Phe Tyr Leu Aen Arg Asp Pro 
215 22D 225 

eli* Glu Pro Aap Sly Gly Glu Leu Val Lev, Gly Oly S«r Aap Pro 
230 23!> 240 

Ala Hj.a Tyr lie Pro Pro L^u Thr Phe val Pro val rhr v&l Pr 0 

245 25D 
Ala Tyr Trp Gin lie His Met Glu Arj v *l Lya Val Gly Pro Glv 

2e ° 27 ; 

Leu Thr Leu Cye Ala Ly S Gly Cya Ala Ala lie Ley Aep Thr 0l y 
275 2ED 2as 

Thr fl«r Leu lie Thx Gly Pro Thr GJLu Glu He Arg Ala Leu His 
290 2?5 300 

Ala Ala lie Oly Oly lie Pro Leu Leu Ala Gly Glu Tyr lie lie 
305 jio 31& 

Leo cys ser Glu He Pro Lye Leu Pro Ala Val Ser Phe Leu Leu 
220 325 33D 

Gly Gly Val frp Ph« Asn Leu Thr Ala Hie A*p Tyr Val lie Glu 
335 140 345 

Thr Thr Arg Aen Gly val Arg L*u Cye Leu Ser Gly Phe Gin Ala 
35° 355 3€0 

Leu Aap val Pro Pro Pro Ala Gly Pro Phe Trp lie Leu Gly Asp 
365 370 375 

Val Phe Leu Gly Thr Tyr Val Ala Val Phe Asp Arg dly Aap Met 

3fl5 

Gly 



Ly« Ser Ser Ala Arg val Gly i,eu Ala Ar S au« Ar*i Thr Art* 
395 — 5 



t00 405 



Ala Asp Leu Gly Trp Oly Glu Thr Ala Gin Ala Gin Pne Pro Oly 
410 dL5 420 



<210> 5 
<211> 2QQ 
*212> PUT 
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<21$> Homo sapiens 

<220> - 
<223* 999322 



Mot^CyS Glu Met Tyr HU Lsu Gly Glu Pro Ser Leu Ala Gly 

Gin Arc Leu I Le Gin Asp Asp Met Leu Cya Ala Gly Ber Val Gin 

2D 25 SO 

Gly Lys Lys A*J> ^ Cys Gin Val Thr Ala Ala Pro Gly Hie Pro 

35 40 * 5 

lie Ola Le" cya Gly Pro PH« Arg Leu Thr Leu Ser Trp Thr Phe 

£0 55 60 

Ser Pro Cys Pro Thr to Gin Gly Leu Gin Arg Asp Gift fl«* P« 

£5 70 
Cyp Le\) Ala Pro Trp Pro Qln Girt Leu Tie Leu Glu Gly Thx Trp 

Gly Pro Gly Val Ser Lrtsu Asn Ala Aap Leu Wet Gly Pro 9er Leu 
f 35 10D 10S 

J94IT Lew Pro Gin Gly Asp Ser Gly GLy Pro Leu vaL Cye Pro He 

110 120 
AE m Asp Thr Trp Tie Gin Ala Gly He Val Bar Trp Gly W« Oly 

125 13 0 135 

Cvs Ala AiTS Ar 9 Pto G1 y V * a T ^ Thr Gln Val M 

J 140 "5 1& ° 

Tyr Thr A ap Trp He Gin Arg Thr Leu Ala Glu 3er His Ser Oly 
155 ISO 1 6& 

Met Ber <5ly J>J-a Arg Pro Gly Ala l>ro Gly Ber Hie Ser Gly Thr 
17D 175 ia ° 

ser Arg fier His Pro Val Leu Leu Leu Glu Leu Leu Thr Val Cys 
135 I 90 195 



L*u Ley Qly ser Leu 
200 



<210> 6 
<211> 415 
*212 > P/RT 

<213> Homo aapieft* 



<220> - 
<223> i337016 



Me^ABP Pro Asp S«r Aep Gin Pro Leu Asn Ser Leu Asp VaL Lye 

tr o L*u W« *#3 Xl« Pro Met Glu Thr Phe Arg Lya Val 

20 3° 

Gly lie Pro 3la lie lie Ala Leu Leu Ser Leu Ser H« lie 

35 4Q 

He VAl val val Leu lie Lys val lie Leu Asp Lya Tyr Tyr Phe> 
50 55 SO 

Leu Cya Gly Gin Pro Leu Mb Phe lie Pro Arg Lys Gin cy* 

W22 



<WO 9936S50AZTI_: 



PCI7US9W006S5 " 



Asp Gly Glu Leu Asp Cya Pro Leu Gly 01 u Asp Glu Glu His Cys 
ao 85 go 

Val Ly* S«r Phe Pro Glu <3Qy Pro Ala Val Ala Val A±-g Leu g cr 
»* 1«D 1( > 5 

Lye Aap Arg E3bt Tbr Leu Gin Val Leu Asp 8 or Ala Thr Gly A 3 n 

110 115 120 

Trp Phe 9er- Ala Cys Phe Asp Asn Phe Thr Glu Ala Leu Ala Glu 

125 13D 13S 

Thr Ala eye Arg Oln Mot Gly Tyr- Ser Se* Lys fro Thr Phe Arg 

140 1.4S ISO 

Ala Val Qlu lie Gly Pro Asp Oln Asp Leu Asp Val Val Glu lie 

155 160 
Tbr Glu Asn Ser Oln Glu Leu Arg Met Arg ASn S«r Ser Gly Pro 

170 175 1B0 

Cys Lau Ser Gly Bar Lav Val Ser Leu Hia Cys Leu Ala Cya Gly 

*as i ? u 195 

GLU aer Leu Lys Thr Pro Arg Val Val Gly (Sly Glu Glu Ala Ser 

2 <J0 205 210 

val Asp Ser Trp Pro T*p Gin Val Ser lie Gin Tyr Agp Lye Oln 

215 22D 2 2& 

Hla Val cys Gly tSly Ser He Leu Aap Pr© His Tip Val Leu Thr 

230 235 240 

Ala Ala Ki« Cya Phe Arg Isys His Thr Asp val Phe Aan Trp Lya 

245 25 D 255 

Val Arg Ala Gly Ser Aap iys Leu Gly Ser the Pro Ser Leu Ala 

26Cr 265 27a 

val Ala Lys lie He ll« He gi u Phe Asn Pro Met Tyr frro Lye. 

2-75 280 235 

Asp Asn Asp He Ala Leu Met Ly« Lou Gin phe Pro Leu Thr Phe 

=9° 295 300 

ser Gly Thr Val Arg Pro He Cya Leu Pro Phe Phe Asp Glu Glu 

30S 310 31s 

Leu Thr Pro Ala Thr Pro Leu Trp- He rL- 01 y Trp Gly Phe Thr 

320 125 330 

Lys Gin A*n Qiy giy Ly S Met Ser Asp lie Leu Leu Gin Ala eer 

33 5 340 34$ 

val Gin val He Aep Ser Thr Airq Cye Asn Ala Aep Aap Ala Tyr 

3*0 355 jfio 

Gin Gly Glu val Thr Glu Lys Wet Met Cya Ala Gly lie Pro Glu 

36* 370 375 

Gly GJ.y Val Aap Thr- Cys Oln tfly Asp tier Gly Gly Pro Leu Met 

380 3H5 39D 

Tyr Gin Ser Aap Gin Trp Hia Val Val Gly rL* Val 3r.t Trp Oly 

335 4&5 
Tyr (Sly Cye Oly Qly Pro flcr Thr Pro Gly Val Tyr Thr Lys val 

410 4is 4 2o 

Car Ala Tyr Leu Asn Trp He Tyr Asn Val Trp Lye Ala Glu Lau 

425 430 435 



<31D> 7 
^211^ 2S0 
<212> PRT 
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<21j> Homo sapiens 



<220? - 



<4QQ> 7 

Met Gly Arg Pro Arg Pro Arg Ma Ala Lys Thr Trp Met Phe Lpj 

Leu Leu Leu Gly GlY Ala Trp Ala Gly Hie Ber Arg Ala Gin Glu 
20 25 30 

Rep Ly» Val Leu Qly Qly His Glu Cys Gin Pro Hie Ser Gin Pre 
35 40 45 

Tro Gin Ala Ala Leu Ser Gin Qly Girt Gin Leu Leu CyB Gly Gly 
50 55 60 

val Leu val Gly Oly Asn Trp val Leu Thr Ala Ala Hits Cys Lys 
65 "70 « 

Lys Pro Lye Tyr Thr Val Arg Lsu Gly Asp tfis 5er Leu Gin AHn 
gO B5 90 

Lva A bp Gly Pro Glu Gin Glu lis Pro Val Val air. Ser He Pro 
95. 100 105 

Hi,* Pro cyB Tyr ABn Ser Ser Aep Val. <51u Asp His Abu His Asp 



HO 115 



120 



Ley Met Leu Leu Gin Leu Ar ? Aap Gin Ala 3er Leu Oly Scr Lys 

125 130 135 

Val Lys He Ser Leu Ala Asp His Cys Thr Gin Pro Gly Gin 

140 145 ISO 

Lya cys Thr val Ser Gly Trp Gly Thr val Tmr Scr Pro Arg «ln 

155 160 165 

Asn E>he Pro Thr Lev AiSU Cys Ala Glu Val Lye lie Phe Pro 

170 n& ieo 

Gin Lys Lye Cys Glu Asp Ala Tyr Pro Gly Gin lie Thr Asp Gly 

IBS 190 135 

Met V&l Cya Ala Gly Ser Ser Lye Oly Ala ABp Thr eye- Gin Gly 

200 205 210 

ASP ser Gly Gly Pro Leu val cys A£p Gly Ala Lou Gin Gly lie 

215 220 225 

Thr Ser Trp Gly Ser Ab P Pro cys Gly Arg Ser Asp Lye Pro Gly 

23<J 235 240 

V*L Tyr Thr Arai lie Cya Arg Tyr Leu Asp Trp lie Lys LyB He 

245 250 255 

lie Gly Bex Lys Oly 
26D 



<211> 

<212=- PRT 

c213> Homo Baplena 

*22<J> - 
<223> 20&2147 

Met Ala Gin Ber Gin Gly Trp Val Lys Arg Tyr Tie Lys Ala Phe 
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1 








5 




Cys Lye GLy 


Phe 


Ph« 


Val Ala 










20 




Asp 






Ala 




Val Ala 










i5 




ro 




Leu 






Gly Gly 










so 




Leu 


A an 


Hfis 


Ttp 




Val. Arg 










65 




Tie 


Val 


Ser 


Leu 


Val 


Ser Pro 














Lya 


Arg 


Val 


He 


Ala 


Leu Glu 










95 




His 


Lye- 


Asn 


Ar 5 


TlO 


Val 2j e 














□lu Gly Aap His 


Hi a 


01 Mis 














Pro 


Val 


ser 


Leu 


Gly 


Leu Leu 










IdC- 




Trp 


Pro 


Pro Glu 


Ar<j 


Trp Gin 










155 




Glu 


Arg 


Leu 


Pro 


Val 


Gin Arg 










no 









ID 




15 


Val 


Pr 


Val Ala Val 


Thr 


Phe Leu 






2S 




30 


Arg 


Val 


Glu Gly Ala Ser MeC Gin 






4D 




AS 


Ser- 


am 


s$r 8tr 


val 


val Leu 






S5 




60 


Asn 


Phe. 


Glu val Kis 


Arg Gly Asp 






7D 




75 


Lya 


Asn 


Pro Glu Gin 


Lye 


zle xle 






es 




90 


Gly Asp 


lie val Arg 


Thr 


He Gly 






1DD 




105 


Val 


pro Arg Gly ni.s 


He 


Trp val 






115 




120 


Ser 


Phe 


Aap Ser Asn 


ser 


Phe Gly 






120 




125 


His Ala 


His Ala Thr 


His 


11© Leu 






145 




15 D 


Lye 


Leu 


Glu Ser val 


lieu 


Pro Pro 






160 




l€5 


Glu 


Glu 


GlU 










l?s 







<212> PRT 

<213? Homo sapi«is 

<22Q> - 

<223> 217096-7 

<40O* 9 

Phe Leu Leu Pro Leu Pro Ala Ala Gly A*>g Val Val Val Arg 
15 io is 

Arg Leu Ala Val Arg Arg Phe Gly Ser Arg Ser Leu Ser Thr Ala 
2D 25 3D 

Asp rtet Thr Lya Gly Leu Val L& u Gly He Tyr Ser Lys Glu Lys 

4Q 45 
Glu ABp Aap val Pro Gin Phe Thr Ser Ala Gly Glu Aen Phe Aap 
50 ES 6D 

Lys Leu Leu Ala Gly Lys Leu Arg Glu Thr Lou Asn 11c Bar Gly 
65 70 75 

Pro Pro Leu Lys Ala Gly LyB Thr Arg Thr- Phe Tyr Gly Leu His 
SO e5 9 g 

Gin Aep Ph© Pro ger Val Val Leu Val Gly Leu Gly LyB LyB Ala 
95 100 105 

Ala Gly lie Asp OLti Gin Glu Asn Tip His Glu Gly Lys Glu Asn 
110 115 12D 

He Arg Ala Ala Val Ala Ala Gly Cys Arg ain lie. am Acp Leu 
125 t30 125 

Glu Lsu Ser fler Va.1 Glu Val AGp Pro Cys Gly Aap Ala Gin Ala 
140 145 ISO 
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Ala Ala Glu Gl-Y Ala Val Leu Gly Lsu Tyr Glu Tyr Aap Asp Lew 

155 160 165 

LyB Gin Lye Lyu Ly* Wet Ala Val Ser Ala Lys iep Tyr Gly 

170 175 iea 

OLy A*P Gin Glu Ale Trp GLn iye Gly val Leu Phe Ala Ser Gly 

155 190 

GLn Asn Leu ALa Arg Gin L*su Hot Glu Thr Pro Ala Aen 01 u M»t 

200 205 Z10 

Thr Pro Thr Arg Phe Ala Glu He He Glu Lys Asn Leu Lys Ser 

215 220 225 

Ala Ser fler Lye Thr Glu Vol His tie Arg Pro Lye Set Trp lie 

230 235 240 

Glu Glu Gin Ala Met Gly Ser- Phe Leu Ser Val Ala LyB Gly Ser 

245 250 255 

Aap Glu Pro Pro Vai Phe L^u Glu Tie Kis Tyr Lye Gly Se* Pre 

260 2G5 270 

Ann Alrt Aa,n Glu Pro Pro Leu Val Pne Val Gly Lys G"ly He Thr 

275 2AD 2fl5 

Phe Asp Eer Gly Oly He Ser Ha Lye Ala ser Ala Aen Mfct Asp 

290 295 300 

Leu Met Are Ala Aap Met Gly Qly Ala Ala Thr He eye- Ser Ala 

J3D5 31D 315 

lie Val ser Ala Ala Lys L*u Asn Lbu Pro He Aea He Tie 01/ 

32D ^25 33Q 

Leu Ala. Fru Leu cya Glu Aen Met Pro Ser Gly Lys Ala Aan Lye 

3^5 34D 345 

Pro Gly Aep Val VaL Arg Ala LyB Aen Gly Lys Tlir lie Gin Val 

35D 355 360 

ABp Abii Thr Aap Ala Glu Gly Arg Leu lie Lou Ala Aep Ala Lau 

365 170 375 

cys Tyr Ala His Thr Phs Asn Pro Lys. Val He Leu Afisn ALA Ala 

3B0 

Thr Lau Thr Oly Ala Met Asp Val Ala Lou Gly Ser Gly Ala Thr 
395 400 40* 

(31 y Val Phe Thr abii Sex Ser Trp Leu Trp Aan Lyc Ley Pfte 01v 
4ia 41& 420 

Ala Ser Ha Glu Thr Oly Asp Arg Val Trp Arg Met Pro Leu Phe 

425 430 

Glu His Tyr Thr- Arg GLn VaL Val Asp Cyis GLn L*u Ala Asp Val 

440 <US 450 

Asn Aan lie Gly Lys Tyr Axg Ser Ala Gly Ala Cye Thr Ala Ala 

455 *6D 465 

^la Phe Leu LyB Glu Phe Val Thr Hie Pro Lye Trp Ala His Lw 

470 475 430 
Aep He Ala Gly Val Met Thr Asn iys Asp Glu val Pro Tyr Leu 

4S5 490 49* 

Arg Lys Oly M«t Thr Oly Are Pro Thr Arg Thr Lau He Glu Phe 

500 505 510 

Leu Leu Arg Phe Ser Gin Aep Abu Ala 
515 



*21Q> 10 
<211> 327 
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•c2l3> Homo sapiens. 

«=22D> - 
<2-22> 24B421S 

<4D0> 10 



Net. 


Ala 


Ala 


Ala 


Ala 


Ala Ala Ala 


Ala 


Ala 


Thr Asii Gly Thr Gly 


1 














10 






15 


Gly 


Ger 


Ser Gly 


Met 


Glu Val Asp 


A3 a 


Ala 


Val Val l?rc- 


6cr 


val 










30 






25 






30 


Met 


Ala 


Cy6 Gly 


Val 


TJiz- Gly Ser 


Val 


Sex 


val Ala Leu 


Eiis 


Pro 










35 






4D 






45 


Leu 


Val 


lie 


Leu 


Abu 


lie Ser Asp 


Hie 


Trp I1q Arg Mod Arg 


Sor 










50 






55 






5D 


aln 


Glu 


Gly Arg 


Pro 


Val Gin Val 


lie 


Oly Ala Leu He. Oly Lye 










65 






70 






75 


Gin 


Glu 


Gly Arg 


Asn 


lie Glu Val 


Met 


Asn 


Ser Phe Glu 


Leu 


Leu 










eo 






B5 






9D 


Ser 


Hie 


Thr 


val 


GflTl 


Glu LyB lie 


lie 


Tie 


Asp LyK GUI 


Tyr^ 


Tyr 










95 






100 






1.05 


Tyr- 


Thr 


Lya 


Glu 


Glu 


Gin Phe Ly« 


Gin 


Val 


PtliS Lys Glu 




Glu 










HQ 






115 






120 


Pbe 


Leu 


Gly Trp 


Tyr THr Thr Gly 


Gly Pro Pro Aep Pro 


Ser 


ABp 










125 






120 






125 


lie 


His 


Val 


His 


LyB 


Gin Val 0y« 




lie 


lie Glu Ser 


Pro 


Leu 










140 






145 






150 


Phe 


LrfcU 


Lya 


lieu 


Abti 


Pro Hat Thr 


Lya 


Hl6 


Tnr- Aeip Leu 


Pro 












155 






160 






165 


3er 


Val 


Ph* 


Glu 




Vail lie Asp 


lie 


lie 


Aan Gly Glu 


Ala 


Thr 










170 






175 






1B0 


Met 


LrtU 


Phe 


Ala 


Glu 


Leu Thr Tyr 


Thr 


Leu 


Ala Thr -31 u 


Gly 


Ala 










IBS 






190 






195 


Glu 


Arg 


lie 


Gly 


Val 


Aep Hi* Val 


Ala 


Arg 


Met Thr Ala 


Thr 


Gly 










200 






205 






210 


Ser 


Gly 


Glu 


Asn 


6©r 


Thr Val Ala 


Glu 


Hie 


Leu lie 7ila 


GLn 


Hie 










215 






220 






225 


6cr 


Ala 


lie 


Lya 


Met 


Leu Kl« 3*r 


Arg Val 


LyB Leu lie 


Leu 


Glu 










230 






235 






240 


Tyr- 


Val 


Lya Ala 


Ser 


Glu Ala Gly 


□lu 


val 


Pro Ph^ Ago 


JUo 


Glu 










215 






250 






2&S 


lie 


LiBU 


Arg 


Glu 


Aln 


Tyr Ala Leu 


CyB 


Kla 


Cye Leu Pro 


val 


Leu 










26D 






2£5 






270 


Ser 


Thr 


Aep 


Lya 


Phe 


Lye Thr Asp 


PH* 


Tyr App Gin Cy& 


A en 


Asp 










275 






260 






2S5 


Val 


<31y 


Leu 


W«t 


AlA Tyr L»u Gly 


Shr 


lie 


Thr Lye Thr 


Cys 


Aen 










290 






295 






3DD 


Tfcr 


Met 


A en 


Gin 


Phe 


Val Asn Lya 


Phe 


Aetl 


Val Leu Tyr 


Asp 


Arg 










2-05 






310 








Gin 


Gly 


lie 


Gly 


Arg Arg Met Arg 


Gly Leu 


Phe Phe 














220 






32S 









■=21D> 11 
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*2l3> Womci aapiena 

c220> - 

c223> 26S054B 



Met Ala Ala Pro Axg Ala GLy Arg GLy Ala Gly Trp tier Leu Arg 
1 5 10 15 

Ala Trp Ars Ala Leu Gly Oly He Arg Trp Gly Arg Ar<j Pro Arg 

20 3S 30 

Leu Thr Pro Asp Leu Arg ALa Leu Leu Thr Ser Oly Thr Bar Ab P 

35 40 45 

Pro Arg ftl* Arg val Thr Tyr Oly 'Mir Pro ser Leu Trp Ala Arg 

50 55 60 

Leu Ser Val Gly Val Thr GLu Pro Arg Ala Cys l>cu Thr Ser GLy 

65 ™ '5 

Thr Pro Gly Arg AlA Gin Leu thr Ala Val Thr Pro Aep Thx 

60 93 90 

Arg Thr Arg Glu Ala ser Glu Aen Set Oly Thr Arg Ser Arg Ala 

Trp Leu Ala Val W.« Leu Gly Ala GLy Gly Ala Val Leu Leu Leu 
LlO 120 
Ley Trp Gly Gly GLy Arg Gly Pro Pro Ala Val Leu Ala Ala VaL 
125 13D 135 

Pro ser Pro J?ro Pro Ala fior Pro Arg Ser Gin Tyr Aan P*e lis 
140 " s 150 

Ai a A6E3 val Val Glu Lya Thr Ala Pro Ala Val VaL Tyr lie Glu 
155 160 165 

lie Leu Asp Arg Hi* Pro H» I** Sly Glu Val Pro Ila ^ 
170 175 180 

giy Ser Gly Phe Val Val Ala Al* Aap Gly Leu He Val Thr 
iflB L90 195 

Asn Ala His val Val Ala Asp Arg Arg Arg Val Arg Val a*a ^ 
200 205 210 

Leu Ser Gly Asp Thr Tyr Glu Ala Val Vol Thr Ala Val Asp Pro 
215 220 22S 

val Ala Asp He Ala Thr Leu Arg He Gin Thr Lye "Glu Pro L*u 
230 «5 3*° 

Fxo Thr Leu Pro Lfcu Gly Arg Ser Ala aap VaL Arg Gin Gly Glu 
24S 250 255 

Ph* val Val Ala Met Gly Ser Pro Phe Ala Le^ Gin Asn Thr 13* 
260 265 270 

Thr Ser GLy 11< & C r ger Ala Oln Arg Pro Ala Arg Aap Leu 

275 230 2 

Bl* Leu Pro Gin Thr Asn Val Glu Tyr lie Gin Thr Asp Ala Ala 
y 29D ^DD 

lie AHp Phe GLy Aan Ser GLy Gly Pro Leu Val Ae« i*U Aep Gly 

3 05 -3 IP ■* 

Glu Val He Gly Val Aim Thr Met bys VaL Thr Ala Gly He Ser 

120 325 , 

Phe Ala He Pro ser Aep Arg Leu Arg GLu Phe Leu Has Arg Gly 
3.25. J40 345 

Glu Lys Lys Asn Ser S«r e C r Oly He ser Gly ser Gin Aig Arg 

350 i55 
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Tyr lie 


Gly 


Val 


MeC 


Met 


Leu Thr Leu Ser Pro Ser lie Leu 


Ala 


Glu 








3$5 




370 


375 


Leu 


Gin 


Leu 


Arg Glu 


Pro Ser Phe Pro Asp Val Gin His Glv 










3B0 




lifts 


390 


Val 


Lou 


He. 


His 


Lys 

395 


val 


He I/ou <31y ser Pro Ala HIb Arg 
400 


Ala 
40S 


Gly 


Leu 


Arg 


Pro 


Gly 
4ia 


Asp 


Val lie Leu Ala. n e Gly G lu Gin 
415 


Met 
420 


val 


Gin 


Ann 


Ala 


Glu 


Asp 


van. Tyr Glu Ala Val Arg Thr Gin 


Ser 


Gin 








425 




430 


435 


Leu 


Ala 


val 


Gin 


lie 


Arg Arg Gly Arg oi u Thr Leu Thr 


L«U 










440 




445 


450 


Tyr 


Val 




Pro 


Glu 
455 


Val 


Thr Glu 



«£210» 12 

<2ll* 532 

<212> PRT 

■C213* Homo sapiwis 

*22Q> - 
<223> 2957953 



i40Q> 12 

Met Leu Gly Ala Trp Ala Gly Aug Lys Met Ala Asn Val Gly Leu 

1 S id 1B 

Gin Phe Gin Ala Ser Ala Gly Aep Se.r Asp Pro om Arg Pre 

2 * 25 30 

Leu Leu lieu Leu Gly Gin i* u His His Leu Hie Arg Val Pro Trp 

35 40 45 

£er HIb Val Arg Gly i,ys Leu Gin Pro Axg Val Thr' Glu Glu Leu 

50 55 € <j 

Trp Gin Ala Ala Leu Ser Thr Leu Ae» Fro Asn l>rt? Thr Asp Scr 

65 70 75 

Cys Pro Leu Tyr Leu Asn Tyr Ala Thr Val Ala Ala Leu Pro Cys 

eD 85 so 

Ar S Val Scr Arg Hie Asn flor Pro Ber Ala Ala Hi a Phe He Thr 

95 iaa 1D5 

Arg Leu Val Arg Thr Cya Leu Pro Pro Gly W.A Has Arg Cye ZX* 
^° US L 20 

val Met val Cys Glu Gin Pro Glu Val Phe Ala Ser Ala Cys Ala 

125 130 135 

Leu Ala Arg Ala Phe Pro Leu Phe Thr Kis Arg ser Gly Ala fier 

140 i 45 15Q 

Arg Ars L-u Olv Lys Lye Thr Val Thr Val Glu Phe Phe Leu Val 

1«D 1S5 
Gly Gin Asp Asn Gly Pro Val Glu v«a 8*r Thr Leu Gin Cys Leu 

175 iao 
Ala Aen Ala Thr Asp Gly val Arg Leu Ala Al* Arg He VAl Asp 

1S5 190 i*5 

Thr Pro cys Aen Glv Met Aan Thr Asp Thr Phe Leu Glu Glu He 

20° 205 31D 

ASn Lye Val Gly Ly B Glu Leu Gly He Ho Pro Thr He He Arg 
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215 220 22S 

zlmx> Glu Glu Leu Lys Thr Arg Gly P&* Gly 33 y He Tyr Cly V«l 
P 230 235 240 

Gly Lys AlA Al* »^ ^ ^ Ala Val M Ser 

^ 245 250 255 

Tht Pro ab P Gly Ala Thr Gin Thr He Ala Trp Val GLy Ly3 Gly 

260 265 3,70 

He val Tyr Asp Thr Gly <31y Leu Ser lie Lys Gly Lye Thr- T-hr 

215 29Q 295 

Met Pre Gly Met Lye Arg Aep Cye Gly Gly Ala Ala Ala Val Leu 

290 295 300 

0 iv Ala Phe Arg Ala Ala He Lye Gin Gly Phe Lye A*p Asn Leu 

305 li0 * 16 

KiB Ala VSL Phe eye Leu Ala GLu Afisn a*r Val Gly Pro Asn Ala 
320 i2S 330 

Thr Arg Pro Asp Aap Tie His Leu Leu Tyr Ser Gly Lye Thr Val 

335 340 
Glu He AflU A»n Thr Asp Ala Glu Oly Arg Leu Val Leu Ala Asp 

350 355 
01 v Val Ser Tyr Ala Cya Lys Ah P Leu Gly Al* Afep T.Le lie Leu 
r 365 370 375 

jlep Met Ala <Thr Leu Thx Gly Ala Gin Gly He Ala Thr Gly Lye 

330 365 
Tvr ^La Ala Val Leu Thr Abu Ser Ala Glu Trp Glu Ala Ala 

1 395. 400 405 

eye val Ly 3 Ala Oly Ar* Ly* Oys Gly Aep Leu Val »1b Pro Leu 
410 41B 420 

Val Tvr cya Pro Glu Leu Hie Phe ser Glu Ph* Thr flcr Ala. Vp.1 

425 430 
Ala Asp Met LyS AM fl*r Val Ala Aap Arg Aap ABn Ser Pro Ser 
440 •** 450 

Ser CyS Ala Sly Leu Phe He Ala S« Kis lie Gly H» Asp Trp 

460 465 
Pro Gly val Trp Val His Leu Asp He Ala Ala Pro Val Hla Ala 

470 475 
G-lv Gly Arg Ala Thr Gly Phe Gly v*l Ala Leu Lou Lou Ala Leu 
1 4SM> 435 

Phe Gly Axg Ala Ser Glu Asp Pro Leu Leu Abu Leu val Ser Pro 
500 5D5 510 

Leu Gly CyC Glu Val A«p Val Oly Glu Gly Aap Val Gly Arg Asp 
515 52D 52* 

Ser Lys Arg Axg Arg Leu Val 
53 D 



<21D> 13 

<21L> 1542 

<212> 1>»A 

<21l> Homo Bapiens 

<22Q* - 
<223> 1353«0 

<4 00* 13 
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WO 



rcryussg/wifiss 



abatfcctaaa sgggcacage taatgaegec 
gtatctttb* tagttgtatc tttttbbfctt 
caggatsgag bgcajtagtg tgatcttg/gc 
gaattctcct gccttagccfc cctgagtagc 
gctgattttt gtttcttagt agagacaggg 
ctgacctcaa gtgatccatc? egccfcbggtc 
cactgtgccc agccaagtba tatctctaaa 
tgatfcaggta tattcaacat ttgtcgggag 
tgdaatttgt cttctctaat gttaaatact 
tacttttatt Abggatggae attebaattt 
atgettggag gtd-accaoaa tcttaccttt 
atgaegaagt taaggataaa gcttttgaac 
tatttttgba aatttatttg cefctag^aat. 
tgctrctttct aabata^fcga aag^baaagc 
^ttc-tgctta ataattgact taagttgtga 
ggttctafl>cfa tactatgcta tasattaatg 
tcatitccat aagaacbfcaa tatgtaggca 
aaatettcga gtattactca tagtaDaact 
ttgggtag^at cccatggtat actgcaagtt 
acacatgtg-g ctfcaatttac agt<uietaab 
agagaagaag cagagaaofca bgctaaggta 
gbAeagtcag ggaatctctt agcccaggag 
cwccatcec taatttaaaa aaaaaaaaat 
taaatagact g^ggtggttt ctafcgaaatA 
aaaetttcta ggfctatctet agtgggtaaa. 
gga^fgtttag actgcaaaga gttttttagg 



bcbfccetagt gaatccgtgt tctttatgag 60 
tcfcgagatgg agtctcgctc tactgtagcc 120 
tcactgcaac ccctgcctcc cgggtccaag iflo 
tgagattsca ggegc eeace atcacacctg 240 
tfcteacqatg fcbggcfcaggc tagdctcgas 300 
bcccaaagtg ttgggactac aggtgtgagc 360 
gcaatgtgca aaaataaact gaac?fctgggt 420 
agtagatgtt fccattbeatt tcagtccctg 480 
fbgta^aobg tgtctgdgta attttataga 540 
gtactgactt tgggtctgtg aactacttca 60O 
■cccttttcta Ctctagaatt Lacafcagtac 660 
tagaactcag etgggbbggt gaatgtaagt 720 
g-afcctgtac-c acagctaatt tacaactgag 7B0 
aaatttacta ggttgtcCaa tgaagggaaa B*0 
acacgttstt ttttgaaaea t c cat t teat. 900 
<M;eaegattb ataaa.ta.gca taadttactt. 960 
catataatct catgtagaag cagracacas 102D 
ttgcaacctt aggtgagtca gatatgrt gga ig$D 
aeaat&tggb actcaad fcta aaattcattt 114 0 
ggaa.gaca.tg aaattgttcc aaaagatata 120 D 
agccacagca caaaaacttc tcttggccag 12QD 
tsrtgagacca gijctg/ageag cacagcaaga 13 SO 
tctetaa^ca aaattatgtg ttgaataata 1360 
acactgagag ttcagttgaa ctaaagatag 144 D 
gfctgccttgg ttccaaaaaa aaaaaacttg l&OD 
act.tict.aaLa ct 1542 



o2ia> 14 
<212> MJA 

<2i3> Homo B«pi.ene 

<22Q> - 
«222> 4474S4 

<400> 14 

cccacgcgtc oggtaaatgg ctgtaataca 
tbgttgcaaa taccagaacc tcaagaatcg 
cttccagcat tttcacaggt ggaccctgag 
agggagctga aagcagcgta tgatcaaaga 
cagtcagcca. gcgcatctgt gceaaagaat 
gaaaagaaaa gaaacaagaa gaaaaaaacc 
tegaataaca agctgcttaa cagtcctgca 
cagaagtfcaa ttgatgggtt tctaaaaeat 
gaactcdctg ettcfcacttc? asgtgtgcca 
ggctgfcgtgs. gacctccagc accoaatcta 
accttgctca gagaatggafc aactacaatt 
gttgtgaaat actgeactga tctaatagaa 
ataaaataca tganaagget gatgcagcaa 
gfacttCattc ttgacaatgt ccaggtggtt 
gttacataaa tAbtaccaifa gogcctgatg 
gaggtatttg caaagtgcat gatagtaaCg 
ta«igcaag£ gttttgtaca tctcttttca 
aaataattgt gttaattatt btactgtagc 
aaagctttat ggatttbtac agtgaagfcgt 



ggaattttgc cacaaccj^gb fcgggacagtc 6D 
aacagfcgacg caggaataaa tttaatagcc 120 
gtatttgctg cccctcatgc tgaacttcag 1B0 
caaaggcagg gcgagaacag caCtcaocag 24D 
OCfcbtacttc atctaaaggc agcagtgaaa J 00 
a-Ctggttcac caaaaaggat tcagagtcct iSO 
aaaactctgc caggggccb^j bggcagt ccc 420 
gaaggaccbc ctgcagagaa ajccccbg^aa 4B0 
g^cctttcta gtttgcagbc tgacccagct 540 
gctggagctg ctgaattcaa tgatgtgaag 600 
fccagatccaa tggaagaaga aattctccaa 660 
gaaaaagatt tggaaaaact ggabctagtt 720 
tcggtggaat cggtttggaa tatggcattt 780 
ttacaacaaa uttabgijaag cacattaaaa H40 
Cbcbcbgata gctgtgccat aagtgcttgt 90D 
ctcggagttt ttataatttL aaatttcttt sfiO 
aaaagtgcea dabbtgtcag fcatr.gaatgt 102 D 
stagattctat tttacaaaat gtttgbbtab ideo 
btacagttgt tcaataaaga actgtatgta 1140 
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S-atttCtitac aggctccCtt ttgtgaafccc tcaaaaactc sactctagga agcaactact 12Q0 
guttata cCaaaaggct gaa^^ctc caggccagac tgctaagctc tgaaattcct 1260 
| tctfl agaccgggat r.ctacttgtt ccaagaaagg gtaaagcttc taaaccatet 

C?S£gto SUwot* -ac^ag catgttaaga ^tc ttt a, 1»0 
atgcggagaa atctacatat tttgaattag aaacaccctc aeaeewfet gaagattttt 1440 
Ctcctgggaa cattatgtcc cgtagatcag aggtgstgtt gectttttgc ttctactggc 150O 
«ttg«*Uft ctttgatgat w^aae ggtatagatt tttcaaaogt atataaaata 156Q 
"Sgtt «tat9ttafc9 ccatsacttt aaaataaaaa tagt^aaaa t.tctatgcta L620 
irfcaaatattt ggaacttttt cctcaaacaa a^ACCccaca cbgacttcag caaaacccta 15au 
aalctagct* cagattactg etacgaatga atDattaagt tttgtgtctg caacaattta 1740 
gaagcaotaa gcc^afcat o^gt gtgtatgatg gaattttcta 1600 
Sdtcaagatt aaaacagatc aagattaatg tAfcaaaaatg tofcactaaaa cagatcaaga 1660 
ttiaaaWM tcaagatcaa tgtatafcaaa tccctactgt taccaggtgc tggcatacaa 1920 
gg"g?g4 feffttaflttt* stttgtoaga taattcttgn cctaggagga -acttgtgg 19HQ 
gagagaagct asa^cat ggaag^aa cagagcttgc ttactggtgg atjtctgtet 2D4Q 
?St!a C ?gg tagtttggtt tagaattgtg atgattaeaa tgg^g «t««»« 
c-antaaaaag cagccagctc tatggccate ggaijggcagc tggaggggtc cccagcatgg 2160 
acagagaaat aaggtctgaa gagecagagg agtcagtacc ttecagcegt gactggcgga 222a 
aggtggccgg ogccatctca cccatcaagg accagaaaaa «W*«>tge t**9W«* 2260 
t ;L*g*gge aggcaacata gagaacctgt ggcgcatcag tttctgggat tttgtggacg 2340 
tctccgcgL gga*«tgcts gactgtggcc gctgtgggga tggctgccac ggtggctecg 240Q 
eotgggacgc gttcataact gtcctcaaca ac&gcggcet, ggccagtgaa «agg*ccacc 2460 
cirttOWffSg caaagtcaga S ee««cwg»t. gccaccccaa gaagtaccag aaggtggcct 25ZQ 
llllt^ ettCrtcatB c*gc*gaaca acgagcacag aattgcgcag tscctggcca 25BQ 
cttatggccc catcacogtg accatoaaca tgaageccc*. tc* 9 ct4t*c cggaamtg 
tgatcaaggc cacacccacc acctgcgacc ceogcttgt ggaccactct gtcctgctgg 2700 
tffegttctgg cagcgtcaag tcagaggagg ggatatgggc agagaoagtc tcatcgcagt 27 60 
ctcJatfetea gcctccacac cc«aeccc*t actggatcct gaagaactcc tggggggccc 2BZQ 
aatSgag Q gttKgCtftt ttccggctgc accgagggag caatacctgt ggcatcacca 2BHO 
ag2S! S c" Lc^Scc^ gtgcagaaac cggata^* tcctgecctc «0 

c-ctgaaccca cctggocccc tcageeetgt cctgtcaggc caactgcctc cttgccagcc .000 
ccaoccccag ^ttttegwo otcotcccaa tctcaataca ggg 



<210> 15 

<2ii> ioei 

<212> DNA 

^212^ Homo sapiens 

<220> - 
<223> 7B99Z7 

<400> 15 

aggaggcaga gggggcgtca ggccgcggga 
ctgctggcgc tgctgctggc tcgggotgga 
cocttatcag gaccatgogg ccgacgggtc 
gcegaactcg ggogttggcc gtggoagggg 
ggagtgft^cc tgctcsgcca ccgctgggca 
agtgacctta gtgatccctc cgggtggatg 
cccttctgga gcctgcaggc ctactacacc 
Cfeteg^t&cc cggggaattc acccfcatgac 
acctaoacta aaca«atcca gcccatctgt 
cggacagact gctgggt^ac tggctggggg 
ccccacaccc Cccaggaagt ccaggtcgcc 
ttcctcaagt aica^tttcc?? caaggacote 
caaggcggga aggacgcctg cttcggtgac 



ga^aggcca tgggcgcgcg ^0 
ctcaggaagc cggagtcgna ggaggcggog ISO 
atcacgtege gc^togtg^ef tggagaggac ISO 
agccbgcgcc tgtgggat-tc ccocgtatgc 2dD 
ctcscggcgg cgcactgctt tgaaacctat S00 
gtccagtttg gfjcagccgac tLccatgcca 3B0 
cgttacttcg tatcg^ataii r^tatctgagc 420 
attgccttgg tgaagctgtc cgcRcCtet-c 
ctccaggcct ccacacttga gcctgagaac 540 
tacatcaaag aggatgaggc actgccatct 600 
atcatAaada actctatgtg caaecacctc 660 
tttggagaca tggtttgtgc tggcaatgc-c? 
tcaggtggac CCCtggcctg taacaagaat -?*D 



15/22 



WO 93/36550 



PCT/US99/0WS55 



ggactgtggt atcagattgg agtcgtgagc nggggagtsg gctgtggdcg gcccaatcgg B40 
ccoggtgtct acaccaatat cagccaccac tttgagtgga tccagaagct gatggeccag goo 
agtggcatgt eccagccaga ccectccCgg ccactactct ttttcccect tctetgjgct 950 
ctcccactcc tggggccggt: etgagcctac ctgagcccat geageafcggg gccactgcc* 1020 
agtcaggccc tggCtctctt ctgtcttgtt tggtaataaa c^CAttccag ttgatgcctg laao 
e iaai 



^220?. 16 
<2il> 2D61 

<2i3> Homo sapiens 
<22Q> - 

<22Ss S77S17 
«3D0> 16 

cttgagagct ctcaaatact tggtcatgga tgniigccgac Dgaatactga atatggattt eo 
tgagacagag gttgaeaagc tftcgagatcg gaaaacattc ctcttctoeg <sca<eatsac 12G 
caagaaggtt caaamacttc ngcgagcagc tctgaagaat tcfegt^aoat gtgccgtttc 180 
ctctaaatac cagacagttg aaaaattaca geaafcattat, atttttatcc cctctaaatt 240 
caaggatacc taccCggttt atattctaa* tgaattggct ggaaactcc-t ttatgatatt 3dO 
ctgcagcacc tgtaaCaafca CcCagaganc agctttgcta ctgcgaaaCe ttggfcfcteac 360> 
tgccaCccoc ctccatggac aaatgagtca gagt aagege Ctaggatccc ttaafcaagtt Alb 
taaggeeaag gcccgttcca ttcttctagc aaefcgacgtt gccagccgag gtttggacat 4HO 
acctcatgta gatgtggttg tcasctttga cattcctace caetccaagg attacBteea 540 
tcgagtaggt cgaacagdta gagctgggcg ctccggaaag getattacfcS; ttgtcacaca 600 
gtatgatgtg gaactcttcc agcgcataga aoac-ttaatt gggaagasac taccaggttt 66o 
teCAAcacag gatgaegagg ttatgatgct gacagaacgc gtccccagog atgtctccac 730 
caccgctgct gcacccectg ctgctgctgc tgcctctgct gaatgtggag ectteegggs 7aa 
ccacactgst ccgcatcccf cttcatcgag tccaacctgg acgcaggacc ctgaacctac 640 
tgAggggatg gagagaacca gcagagetec ccaagttggg ggccccatcc cetggggaca 900 
agcccatctt eet^eetcte tcgcactaca gggatgtgca gtattttggg gaaadtgggc 9fiO 
tgggaacgcc tccaciaaac ttcaccgttg cctttgacac tggctc^tec: aafcctctsgg 1020 
tcccgtccag gagafcgccac ttcttcagtg tgeectgctg gfctacaccac cgatttgatc 1030 
eeaaagcctc tagctccttc caggccaatg ggaccaagtt tgccattcaa tatggaactg 1140 
59cgggt*9A tggaatcctg agegaggaca agctgactat Cggtggaate aagggtgcat 1200 
cagtgatttc cggggaggct ctctgggagc ccagcctggt ettcgcttfct. 9<s c eatttt^ 1360 
atgggatatt gggcctcggt tttcDcattc tgtctgtgga aggagttcgg cccccgatgg 
atgtaRtggc ggagcagggg ctateggato agcctgtctt ctccttttac ctcaacaggg l3ao 
accctgaaga gCcCgatgga ggagagctgg tcctgggggg ctcggaeecs gwieact&eii l«4D 
tcccaccccc caccttcgtg ccagtcacgg tccetgcctft ctggcagatc cacatggagc 1&00 
gtgtgaaggt gggcecaggg ctgaetatct gtgccavsggg ctgtgDCgcc atcctggata 1560 
cgggcacgtc cetcatccca ggacccactg aggagatccg ggccctgcat geagccattg 162 D 
ggggaatccc cttgctggct ggggagtaca tcatcctgtg etcgga.A&tc ccaaagcttc i€BD 
ccgcagtctc ctcccttctt gggggggtcc ggtttaacct cacggcccat gattacgtca 1740 
tccagactac tcgaaatggc gtaegactct $«ttgtccg 5 tttccaggcc ctggatgtcc 1600 
ctccgcctgc dgggcccctc tggatcctcg gtgaogtctt cttggggacg tatgtggccg lbbo 
tcttcgaccg cggggacatg aagagcagcg cccgggtggg actggcjcgQ gctcgc^CfCc 1920 
gcggagcgga cctcggatgg ggagagactg cgcaggcgca gttccccggg tgacgcccaa 1980 
gtgaaorcgca tgc^cogcgg gt?Stegcgg aggccctgct acccagtaaa aatccaccat 2D40 
ttccattgaa aaaaaaaaaa a 2QS1 



<2io> n 
<2li> lias 
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<212> DMA 

<213> Homo Bapiena 

*220> - 
*223> SS&£22 

taagcgtegc <:agaccagcc tgagtggtet 
ctcccctccc aceeeaeect gaagctggga 
accgtgggac tccccttggc caaggtgacrc 
gtgtccagg* Ltgtgcrcgt. gtegggatga 
gcoagggtca tgsgag*9S* tcfcgggcttg 
gtcfcjgteagt cgagaagagc agggtgggtg 
cgccatca«a ggtgagaggg cagaggctca 
aggctggccc c?escatcaca tccagscets 
otcctggact cgaocatgtg tga$ctgafcg 
cagegcctca tccaggacga catgctctgt 
tgcca^gtga ctgcagctcc cggtcaoccc 
ctgtcctggc etttctcccc atgtcceaca. 
tgcctagctc cttggdctca gcagctgatt 
ctcaatgoag acctcatggg gccctcccte 
ctggtctgcc ccatcaatga t&cgtggatc 
tgtecccggD ctttccggcc tggtgtctac 
cagagaaeoc tggctgaatr tcactcaggc 
tcccactcsag gcacetccag atcccaceca 
ttgcttgggt ccctStg**e catgagccat 
gfttggaaCct aataataaaa actgeaggtt. 



eacagacgtt ggtctgcgfcg tttatctcct 60 
acacttgggg ccaggaccra tgctgtccag x£0 
accatatt^s afctfctsggga tcttgagaoa xsd 
ataagccaag gctaagaggt catgagatt^i 24 0 
agccD-tgctc cctgacccca ctgcctcctg 3O0 
ggcagagaag aggtaggagg tgoaggctgc 36D 

cctg&fcssse aegaescrtte oggcseectc? 420 

cjcgagtgtcc ttcnggaggt ggctgtgccc 4 SO 
taccacctag gagagcccag cctggctggc 54 0 
gctggctctg Ccc-agggcaa gaaagactcc 6 0D 
atccagttgt gtgggcoctt taggctcacc 66D 
cctcagggtc cccagaggga ccagagtccb 720 
cergaaggca cttggggccc aggcgtctcc 76D 
tefcetcec^c agggtgactc cggggggceg S*s 0 
caggccggca etgtgagctg gggattcggc 900 
acccaggtgc taagctacac agactggact 9S D 
atgtctgggg cccgcecagg tgccccagga idsq 
gtgctgctgc ttgagctgtt gaccgtatgc 1060 
ggagtccggg atcccctttc tggtaggatt 1140 
ttttatgtgt aaaaac 11B6 



«:21D> 18 
<212> DNS. 

<213> Homo sapiens 
^220> - 

t dD0> xa 

gcjagettgct cagcggacaa ggatgctggg 
ggcctcctco ageeagtgct gaceagggac 
tggggaggcc ctcctgctgc cfctggggfcga 
ggaggatcac agagccagca tggatcctga 
caaacccctg cgfcaaacccc gtatceecat 
caceatagca ctactgagcc tggcgagtat 
tcfcgsataaa tactacttcc tctgcgggca 
gtgtgacgga sagctgrgscl: gtecettgsg 
ccecgaaggg cctgcagtgg cagtccgcct 
ggactcggcc acagggaacc ggttctctgc 
tgagscagCt? tgtaggcaga tgggctacag 
tggcccagac caggatctgg atgfctgttga 
gcggaactca agtgggcc-ct gtctctcagg 
tgsgg<ig"agc ctgaagac cc cccgtgtggt 
gccttggcag gtca^catec *gfc acgac** 
eccccaccgg gtcctcaogg cagcccactg 
gaaggtgcgg gcaggctcag acaaactggg 
catcatcatt gaattCoacc ccatgtAPCC 



cgtgagggac caaggcctgc cctgc-actcg 60 
ttefejacctg cbggccagcc ogg*c?ntgtg 120 
caatctcagc cccaggctac agggagnc«g X9C 
cagtgatcaa cctctgaaca gccccgatgt 24 0 
ggagaccttc agaaaggcgg ggatcciGeat 30D 
catcattgtg gttgtc ctca tcaaggtgat 3*0 
gectctccac? ttCAtc-ccga ggaagcagct ^20 
g^aggaogag gagcactgtg ccaagsgctt fl6D 
ctccaaggac cgatccacsc Cgcaggtgct- 540 
ctgtttcgae a.acttC!aoag aagctctcgc fiOO 
CAgc«i«aCcc actt t cagag ctetggagat 660 
aatcacagaa aacagccagg agcttogc^t "720 
ctccctggtc tccccgcact gtcttgcctg 790 
gggtggggae gagigectetg tggactcttg B4tf 
ocagcacgtc tgcggaggga gcatcCtgga 900 
cctcaggaaa cacaccgatg tgttcaactg 960 
cagcttccca t^dct^gctg tggccaagat laao 
caaagacaat gacatcgccc tcacgaagct 10^0 
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gcagttccca ctcactbfcct caggcacagt raggcccatc tgCetgceet tctttgatga 1340 
ggacretcact ccagccaccc cactctggat eattggafcjg ggctt-tacga agcagaatgg 1200 
sgggaagafcg CctgacaCac tgobgcaggc gtcagtccag gtcattgaca gcacacggtg 1260 
caatgcaffac gatgcgfcace agggggaagt caccgagaag atgatgtgeg caggcatccc 1320 
ggaagggggt gt^gacocct gccagggtga cagtggtggg cccctgatgt accaacctga 13S0 
ccagtggcat gtggtgggca tcgttagctg gggctatgge- Ugegggggcc cgagcacCCC 1440 
aW«Sfcfttac accaaggtct. cagc?ctatct daactggatc tacaatgCct ggaaggctga 1500 
gctgtaatgc tgetgcccct ttgcagtgct gg^agcogct tccttcctgc cctgcccacc 1560 
tggggaCccc ccaaagtCag acacagagca agagtcccct tgggtacacc cotctgccca 1620 
cage Cfc cage aCttcttgga gcageaaagg ^cotcaAttc ofciitaagaga ccctogcagc 1680 
ccagaggcgc ecagaggaag tdftgcagccc tagctcggcc acacttggtg ctcccagcat 1740 
cccagggaga gacadagccc actgaacaag gtctcagggg tattgetaag ccaagaagga 1B0O 
Actttcccac actactgaat ggaagcaggc tgtGttjgCaa aagcccrtgAt CActgfcffJgC 1660 
t3g»gag?*g aaggaaaggg LcCgcjecag ccct-gtccgt. cttcacccat ccccaagcct 1920 
actagagcaa gaaaCCA^tt gtaatataaa atgcacCgcc ctactgttgg tstgactace 19B0 
gttactrcact gtt-gtcattg ttattacagc tatggecact attattaaag agotgiga 2033 



*2i0> 1$ 
<z211> 994 

*212> Did 

<213> HonvO sapletLB 

<220> - 

e.2.23> 179B496 

gtgeraggagg agaaggagga ggagcaggag gtggagattc ccagttaaaa ggctccagaa 60 

tcgtgCaeca ggcagagaac tgaagtactg gggoctcc t c- (iactgggfccc gaaeeagtag 120 

gtgaccccgc cectggattc Cggaagaect <s<i<Scatggga cgcccccgac ctegtgegge 190 

caagacgtgg atgttcctgc tcttgctggg gggagcctgg gcaggaract ccagggcaca 240 

gg»ggacaag gtgctggggg gtcatgagtg ccaaccccafc tcgcagcctf, ggoaggcggz 300 

cttgtcccag ggcaagcaac tactetgtse c^tgtcott gtoggtggca actgggtcct 3 so 

tacagct-gcc cactgfcaaan aaccganita cacagtacgc ctgggagacc acagcctaca 420 

gaataaagaC ggcccagagc aagaaatacc Cgtggttcag tccat cccac acccctgcta 4 3d 

cAAcagc&gc gatgtggagg accacaacca tgat<!tgAfc<r ettctfcca*c fcgogtgacca 5*D 

ggcatccctg gggtefcaaag tgaagcCcat cagcctggca gatcattgea cccagccbgg $00 

ccagaagtgc accgtctcag gctggggcac tgtcaccagt ccccgagaga attttcctga 660 

cactctcaac tgtgcagaag taaaaatctt tccccagaag ?ia.gfcgtg&gg al:gcttaccc 720 

ggggcagatc acagatggca tggtcftgtgc &Sg;cAg^agc aaaggggctg acwcgty cca 7«D 

gggegattet ggaggccccc tggtgtgtga tjgtgcactc cagggcatca catcctgggg *<lo 

CCcagacccc tgtgggaggc ccgacaaacc tggegtctat accaacat'Ct gccgctacct £00 

ggactggafcc aagaagatra taggeagcaa gggctgattc taggatoiigc aatagatctc 9 B0 

ccttaataaa ct racaRCfce tctg»acw*Aa aaaa 994 



«r210> 20 
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<222> 2DH2147 

<400> 20 

tctgaggcge gtgcgcggcrc acccoagcet 
ggtcgagaaa ccgjegec&e aggcgcanca 
eegagccgcc cccaacaacg cgccctctcc 
ccggctetgg ccgtgaggga gcgctgtggg 
gcaggtggtg ggagagcgtc aggottgaac 
cgtbttttac ttttagggfct ttggccaaat. 
cttctcaccg aggaagagcg ggag<iaaggg 
at.acat.caag gccttttgfca aaggcttctt 
ggate$ggtc gcctgtgtgg caagagtaga 
tgggggga^C oagtcatctg atgtggtgct 
agtacaccgt ggfcgraeaEtg tst^afctggt; 
taagagagtg attgetefcts aaggagatat. 
tgfceaaagtc ccccgtggtc acatctgggt 
c*gtaattct tttgggccgg tttccctagg 
gtggccccea gagcgctggc agaaatt.gga 
aeagagagaa gagsaAfcgf-c tg-<jaGgaatc 
tadtfifgaaag gaatggaaaa aagaagcctc 
ctgtgcgaga aAtattfcaea gc*eattaaa 
aaatgttaaa cagtafctaaa tggcacctga 
tantgccccc aaaatatgca gacctttggg 
atggggctg* atttcagatt atttgttaca 
attttggtgc ttsctgfitg* flfstaaattga 



agtcctcttD ttggtgccac tggctaacta 60 
cctggcccgg agctggeeeg <M;c?CCC!eeeg 12 0 
cag-Scct-Cae aaaggggcct. agtccggccc 180 
ggogcgctgc cttctgcctg gaagtgttgg 240 
aacatgattt tasagcaegt gtotgtetgt 300 
Lgg-gcgaggg cacoaaataa ccactcaccc 360 
tatggcacag tcacaagggt gggtgaaaag 420 
tgtggcggtg cctgtggeag Lgacfcfctett 4 BO 
aggagcatcsg atg^Agcctt ctbtgaatcc 540 
tttgaaocac tggaaagtga ggaattttg* 600 
gtctcctaaa aacccagaac agaagatcat 66 D 
cgtcagaacc ataggacaca aaaaccggta 7 2D 
egaaggtgac eatc-atggaa aoagttttgs 73 D 
aettatgcat ijccoatgccrt cacatat-CCt h^D 
ntctgttctt cctccagasc gcttaccagt 900 
tacctgagtt gctggcattg ggaggccagt 96 D 
eaaaagggaa aaacfctctga caatatgatg 1020 
acgatctgca ttattaaata aacaattttc 1O60 
ctttgtgtta a3Ltttagtt ccctgttgtt 114 D 
aatafcaaaaa tobt?jcaccc a eat?tc!tt.a 12.00 
tataottatt atattgattg etgggttttg 1260 
aaattaatat tcaaaaaaaa aaaaaaag 131.6 



<21L> 21i€ 
*212> DMA 

<212> Homo sapiens 

<32D> - 

<223> 2170967 

<$D0> 21 

ggctcfcttta. aatgae«ct?a ggcgtcgtgt 
ggcgcccgag ccagtccgcg cgcaccgcgt 
ctgccctgcc tscctggtct ccgargtgct 
gacaagatgfc tcCtgctgcc tctfcceggct 
gtgagacgtt tcgggogceg: gagtctctc c 
ggAttCtatt ccaaagaaaa agaagatgat 
tttgataaat tgttagctgg <*tagetgaga 
aaggcaggga agactcgaac cttttatggt 
gttsgccrtcig gcaaaaaggc agctggaate 
gaaaacatca gagetgctgfc fcgcagcgggs 
tctgtggagg tggatccctg tggagacgct 
ctctotgaat acgatgacct aaagcaaaaa 
ggaagegggg afceaggag^fi «tggea!Ja** 
gcacgccaat tgatssagac gccagccaat 
attgagaaga atctcaaaag tgctagtagt 
tggwfctgagg aacaggcaat gggatcattc 
ccagtcttct tggasatce& ctacaaaggc? 
tttgttggga aaggaattac ctttgacagt 
atggacctca tgagggctga catgggagga 



attgastccc agactcacgt ccgtctcjcc 60 
ccgcgtcccc gaaagccccg cccgcaaggg 120 
cgtctggag^ geggUgegag gggccgagcc 13 0 
gc!S99gcgag tagtcgtccg ocgtetggcc 2*D 
accgcagaca tgaDgaaggg ccttgtttta 30 D 
gtgccacagt tcacaagtgc aggagagaat, 350 
gagactttga acatatctgg ndC&CCtctg 4 2D 
ctgc.at.cagg acttccccag cgtggtgcta. 4«0 
gacgae.CJS.gg *>naa.C!tggcft r.gaaggcaaa 540 
tgcaggcaga ttcaagacct- ggagctc-tcg 6D0 
caggctgctg cggagggagc ggtgcCCggt 660 
aagaagatSS ct-^tgtcggf: aaagctctat 720 
c^Agtoctgt ttgcecct-gs gcigaacttg 7ao 
ga, 5 «t.gacgc cascca^att tgefcgaaatt B40 
aaaaccgagg tccatatcag acccaa^t^t: 900 
ctcagtgtgg ocaaaggatc Cgacgagccc 
agcoccaatg ca«ac!t?a&cc acecctggtg 1020 
ggtggtatct ccatcaaggc ttctgc«<iaC 1DB0 
gctgc&acta tat gat cage catcgtgtDt. 1140 
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efetgCAaago ttaatttgcc cattaa fcAfct 
cccagcggca aggcoaaeaa, fjcegggggat 
caggttgata acactgacgc tgaggggagg 
eacacgtcta acccgaaggt catcctcaat 
getttgggat caggtgccac tggggfcotfct 
t-fccgaggcca gcattgaaac? agjggnccgt 
acaagacagg fctjtagotfcs ccagcttgct 
gcaggagcat gtacagctgc agcattcctg 
eAtttagaea tagcaggcgc gatgaccaac 
afcgactggg* ggeecaaaag jactctcatt 
gcttagttca gatactcaaa aatgtcttca 
aagrgtttttg aataaatgga tgaaaat-ct t 
tgfcaga«C?&.c aatgaaatte gtatgecttg 
taaaggtaaa gtfcaatatcse. tacttgataa 
aatttttaga ace tact aat cactttt cag 
gtaactCAga tttgtgatgc taggaaeakg- 
gaaacaataa atgeaacttg ttgtgaaaaa 



ataggtctgg cccctctttg tgsuwUitaegr 1200 
gttgttagag coaaaaac^J gaagaccatc 12 SO 
ctceitactcf3 ctgatgcgct. ctgttacgca 1320 
gccgccacct taacaggtgc C3tggatgta 13 BO 
accaatt,ca£. cctggctDtg gascaaactc 1440 
gtDCggagga tgrctctctt CSAac&fctafc 1500 
gatgttaaca aeaCtggAfla atacagatcC 1560 
aaag^atto^ too ctcat cc tsagtigggca 1620 
aaagatgaag ttccctatct acggaaaggr lSBQ 
gagttcttac ttcgtttcag t.eaaga.c«Uifc 1740 
ctctgtctta aatfcggacag ttgaacttaa id DO 
t ttm.c5ga.ga caaaggatgg tatttaaaaa 18 6 D 
atttttttttt tcatttcaca eaaagafctta 1920 
ggatttttaa gstACtetAfc aaatgattaa 1$AQ 
agtatatgfcfc tttcattgag aagcaaaatt 204D 
agcaaactga aaactactat geacttgCca 21CD 
aaaaaa 213s 



<210> 22 

<;211* 13flfl 

<212> UNA 

*213> Homo Bapiens 

c:220^ - 
^223> 2494219 



<4t>0> 22 

ggAAaatggc ggcggcggcg geggcggctg 
ggatggaggt ggatgcagea gtagtcccca 
tctccgtogc tctccatccc cttgtcattc 
gotcccagga ggggcggcct gt.gcaggc.ga 
gaaatatcga ggtgatgaac teat t tgaec 
tcattgacaa gg-aatafcfcat taca-ccaagg 
tggagttfcct. gggttggtat accacagggg 
ataagcaggt gtgtgagatc atcgagagoc 
ageacaeasa CettacCgte agegtfcfcttg 
ccaca4tgct gtttgcfcgag ctgacctaca 
gtgtagacca ogtagcccga atgacagcaa 
AAcaeatgat agcacagcaa agcgeCAtCA 
tgjatgtACSft caaggcctet ga«g©g-ggag 
aggcctatgc tctgtgfccac tgtDfccccgg 
tttatgatca atgcaacgac gtggggctca 
gcaacaecat gaacoagttt ertgaAcaagt 
gcajgga.gaat gdgcgggctc t ttttctgat 
tcaggc-aact atccsaaagg ggagggcact 
ataaaagggg agcagcccct gagcaccccC 
caetggttgg tcaaoetgga bgfctcatoga 
ctgatgctct tcagtgaggg aggcactarc 
actggtcttt agcaaagtcc aaggctgcet 
tttAAtgtca. ecctetacat catcttacct 
gactacta 



Odgctacgaa cgggaccgga ggaagcagcg 60 
gDgtgatggc ctgcggagtg actgggagtg 120 
tcaacatcte agaccaatgif at-ccgCAtgc? l&O 
ttggggctct gutttggcaag caggagggcc 24 0 
b^ctgtccca caccgtggaa gagaagatta 3 0D 
aggagcagtt taaacaggtg ttcaaggagc 35D 
ggccacetga cecctoggac atccacg £ cc 42D 
ecctottfc-dt goagttgaac cctatgacca 460 
agtctgccat tgatataatc aatggagagg 54 0 
ctctggccac agaggsagcg g^^cgc-actg &QD 
caggcagtgg agagaactcc actgdggctg €€0 
agatgctgc* cagccgcgtc aagctcatct 720 
aggtcDcctt taatcatgag atcctgcggg 7B0 
tgctcagcac agaoaagttc aag^cfagatt B4D 
tggccfcaect cggca.ccatc accaaaacgt 900 
tcaacgtcct ctacgaccga caaggcatcg 
gagggtactt gaagggctga tggacagggg 102G 
acacttcctL gagagA&ACO gctgtcatta 1DB0 
gatggtg9<!fc ctgtcctctg t&aggcacca 1140 
ggctcattct ggccttgctc agaagccctt 1200 
atctgaagcg accccatgtc agtcacatgg 1260 
gcttccacct aagtggtctc tgttctacac 1320 
agcccaccca accttataaa catgataatt. l3ao 
i3as 



<2L0> 2-3 
■c211> 2476 



1VH22 



BNSDOCiD: < WO 9936550A2T l_> 
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<400> 22 

ctcgcgtcct: gggegccgcc tatgagtagg gcgggcgagg aggcagcDaa ggcggagctg 60 
atggctgcgc cgagg$Cggg gcggggtgca ggctggagc<: ttcgggcatg gcgggctttg 13 D 
gggggcsttc gctgggggag gagaccecgt fc bgaeccct-g aeetecggge cctgctgacg 18 0 
tcaggaactfc etgacccccg ggcccgngtg acttatggga cccccagtct ctgggcccgg 24 D 
ttgtctgttg gggfceaCtga. accccgagca tgcctgacgt ctgggac ccc gggcccccgg 30 D 
gcacaaCtga ctgcggtgaD cccagataec aggaeeeggg aggectCftS* gamete tg^A 360 
acccgttcge gcgcgtggct ggeggtggrcg efc-Jsrscgctg gggsggoagt- gctgttgttg 42 0 
ttgtggggog ggggtegggg tec t C oggcc gtcctcgccg ccgtcccfcag cc-cgccgccc i3D 
tycteetccDc ggagtcagfcn ca^cdtcatc gcagatgtgg tggagaagac agcacctgcc 54 D 
gtggtctata tcgagatcct ggaccggcac cctttattgg geegegaggt cectatatcg SOD 
aacggctcag gatccgtggt ggctgocgat gggctcatbg fccaecancrgc ccatgtggbg 6^0 
gctgatcggc 9<3*gagtc(*g tgt-g«£&Ctg cfcaagcggDg acacgtatga ggcDgtggtc 72-0 
acagctgtgg atccc$tggc agacatcgca acgctgagga ttcagaccaa ggagcctctc 73C 
cccacgctgc ctctgggacg ctcagctgat gtccggcaa^ SfSSa^tttfft tgtfcgeeabg 34 0 
ggaagtccct ttgcactgea gaacaegatc acatcoggca ttgttagctc tgctcagcgt 500 
ceagccagag acct^ggact ccccciaacc aatgtggaat acattcaaac tgatgcagct S6D 
attjattccg gaaactctgg BggCcccctg gttsaoc?egg atggggaggt. gafctggagtg 1020 
aacaccatga aggtca-cagc tggaatctae? tttgcc-atcc cttctg-afccg fccttcg«.g*g 10BQ 
Cttctgcafcc gfcgsggaaaa gaagaattcc tcctcoggaa tcagtgggtc ccagcggcgc 1140 
tacattgggs tgatgobgct gaccctgagt cccagcatcc ttgctgaact. acagcttcga 1200 
g&acaaagct ttcccgafcgt. tcagcatggt gtac t catcc ataaagtcat cctgggctcc 1260 
cctgcaeacc gggctggtct gcggcctggt gatgfcgattt tgg«c?ftttgg ggagaagatg 1220 
gtacaaAatg ctgaagatgt ttatgsaget gttcgaaccc aatcccagtt ggcagtgcag LI Bin 
atccggcggg gacgagdftaC ACtgacCtfca taegfcgaccc ct.gaggt.cac agaatgaata 1440 
gatcaccaag agtatgaggc tcctgctccg atctcctcct tgcccttctg gctgaggttc 150O 
tgagggcacc gagacagagg gttaaatgaa coagtjsggg caggfceect e= ca&coaccag 1560 
cactgactcc tgggcfc Ct-9A A$aa,tcacas aaacactttt tatataaaat aaaattatac 16 20 
ctagcaacat attadagtaa aaaatgaggt gggagggetg gatcttttcc cccaccaaaa 1680 
5 5 cta^*egt aaagctgtat ccccctaaac ctaggggaga taefcggagcc gaocaccctg 1740 
acctcctatt aa»gaaaatg age tgefcgcc Afccttttgtg ggcagttagt cag^tgetgc isoo 
tctttgtggt gtgg&gsscc ctggtctgtt cfcgctcggtg Dtgggcctgg gagoaaagrtt I960 
tecoatgett ggctacagac actgacagct ggcctctgaa ggagggtgaa aacCCctgct 192 0 
tgaca^tt^c acatccatag tgcatggtct gatgagtgcfg gttcfCtgaca tgggtttctt 1930 
ggt*agct<?C tgaggtaatg gcageetqag ac^CtgCca ttaggggCCa gttfgtggttt 204D 
gcagagggca gtggca«tta gatnatctgg ttgctggtct ggccagggta gcgttCAAat? 21DD 
Ctcctettgg cctcttcact gaaggcatca ccaatgcggc agttgtgcac ccagattcta 21€0 
tgtccatcnt atttgeagtt aeattteatC gcatbgttgg taaagtcaet etctgctacc S220 
tcaaagtttg ggdtgatgac aacctggaga atgtagtttc ctggcttcac atccgtgatg 22 BD 
tcaatccact gacagtcaat gtcatgeegg tagagatccc agaaacecac agtgatgcct 2140 
tgctctccaa agttggcaca oCeatacege ttg^a^acot cctcct^aca ctcagcgtct 2400 
tcgagacaga aactagcttt gtggcocCca gccaccttgg tgccatttgg ggtgaggata 24SG 
teatagtgag tgaaga 2476 
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. gC ttgaaaca gcdtcacAag gctggdtatg 
catggaftCta catggaggta acagaggagg 
atgttgggg^ cgtgggccgg caggaagatg 
gcgggggact cgg&cccaca gagccggccc 
eaccgcgtgc ccttfcfagcc?* cgtc-cgcggg 
tggcnggc-Cg ccccgagoac gctcaacccc 
aactacgcca ccgtggctgc cctgccctgc 
geecscttca tenegcgget ggtgegfgacc? 
gtgatggcct gcgagcagcc ggaggtcttt 
ccgctgteca cecaccgctc aggtgcctct 
gagtttcccc tggtgggaca agaeaacggg 
gcgantgeca cagacggcgt goggctagca 
atgaaoaccg acaccttcct cgaggagaEt 
ceaaccatca t ccgggae ga ggaactgaag 
tjgeaaagccg ccctgcatee cfeeagccetg 
acgcagacca fccgcctgggt gggcaaaggc 
aaagg^*fl.ga ctaccatgcc ggggatgaag 
ggggccttCfc gagccgcaat caagcagggt 
ttggctgaga adtcggtggg gceoaatgeg 
t^agggaaga cggtggaaat caacaacicg 
ggcgtgtCCt atgcttgcaa ggacctgggg 
accggggctc agggcattgc cacsgggaag 
g«gC?ffS a gg' ccgccfcgtgt gaaggcggsc 
gtctactgcc ccgagctgca ctt-cagcgag 
tcagtggcgg- aecgagacaa cagccccagc 
atoggcttcg actggeocgg agtcfcg^sto 
ggtgagcgag ccacaggcfcfc cggtgtggcc 
gagg^ccc t c tgctgascct ggtgccccca 
gacgtggg^a gggactccaa gagacgcagg 
aaacggggafc dttCtaacCe actetgcact 
tecatatggg ttttggtttg tctttctggd 
tctaggogae agcttagggt ttggtgcggg 
cttgtttctg ttCgttactt aeaggactga 
ccttctgcac cccggggfcga ggcctccfcgc 
ctgtgcaggg cacctgcgtg gctgacagcc 
catccagcca geccagccct gtgaaagacg 
Cagggcaaga ga.agtcaca.c bCt-g^CCb-Ct 
^tcaoaccgc c 



aagaagaaa? tcaaaataac aggsgtggct. 60 
gtaccaacca aaggeecttg agc«atcagg 120 
gegfaacgtg^ SSCtgcagft ccaggcga&C 190 
ctgctgctgc tcgggcagct gcacoacCtg 240 
aagctgcagc cccgggtcac cgaggagctc 300 
aaccccacgg acagctgtcc cctctacctg 360 
agggtgagcc ggcacaacag cccctcggec 420 
fcgcctgcogc ccggagcgca tcgctgcatt 490 
gcttccgcct gtgccctggc ccgggccttc 540 
cggcgcCCgg ag&Agaag6<? ggtCACCgrtg 600 
ccggtggagg t-gt, ccacat, t gcagdgctta 660 
gcccgcatcg tggacacacc ctgcaatgag 720 
aacaaagttg gaa&ggagct. qgggatcatc 730 
acgag*jgat ttggag.ga.at ctatggggtfc B40 
gccgtcctca gccacacccc agatggagcc 900 
atcgtctatg acactggagg cctcagcatc 9ti0 
cgagactgcg ggggtgctgc ggccgtcctg 1020 
ttciaaagaos, aectccacgc tgfcgttetgc iobd 
acaaggccag aCgacatcca c ctgctgtac 1140 
gatgccgagg gcaggctggt gctggcagac 1200 
gccgacatca tcetggacat ggceaccctg 1260 
fcapcaegecg oggtgctcac caacagcgot 1320 
aggaagtgtg gggacctggt gcacccgctg 1560 
ttcacctcag cCgtggogga catgaagaac 1440 
teetgtgotg gcctcttcat egcetcaoac 1500 
CaCJCtggAca fctgctgcacc ggtgeatgeft 1560 
ctcctgccgg cgctcttcgg ccgtgccfcct 1620 
ctgggctgtg aggtggatgt cgaggagggg 1680 
cttgtgtgag cctcctgcct cggccctgac 1740 
gattaAtttt aagoaattgo aagattgccc 1B0O 
cgtcagcgtg gtggtggaaa cagctgaagt 1060 
ccacggggag gggaccggga agcgctgggg 1920 
gaaatettet gt-AAACtgct aeooctgggg 1S30 
ctgcctggta ccctgtccca gccccagjta 2040 
aggctcttac tccagccggg gctgccagcg 2100 
gagctgactf. gctgcagggg aoc-Cgattta 216D 
c«gaattc«c t-Cgaggtt.cn at-taaataca 222D 
2221 



22/22 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C12N 15/57, 9/64, 9/48, 1/19, 5/10, 1/21, 
A61K 38/48, C07K 16/40 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/36550 

22 July 1999 (22.07.99) 



(21) International Application Number: PCT/US99/00655 

(22) International Filing Date: 1 2 January 1 999 ( 1 2.0 1 .99) 



(30) Priority Data: 

09/008,271 



16 January 1998 (16.01.98) 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Application 

US 09/008,271 (CIP) 

Fi l ed on 16 January 1998 (16.01.98) 



(71) Applicant (for all designated States except US): INCYTE 

PHARMACEUTICALS, INC. [US/US]; 3174 Porter Drive, 
Palo Alto, CA 94304 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BANDMAN, Olga 
[US/US]; 366 Anna Avenue, Montain View, CA 94043 
(US). HILLMAN, Jennifer, L. [US/US]; 230 Monroe 
Drive, #12, Mountain View, CA 94040 (US). YUE, Henry 
[US/US]; 826 Lois Avenue, Sunnyvale, CA 94087 (US). 
GUEGLER, Karl, J. [CH/US]; 1048 Oakland Avenue, 
Menlo Park, Ca 94025 (US). CORLEY, Neil, C. [US/US]; 
1240 Dale Avenue #30, Mountain View, CA 94040 (US). 



TANG Y., Tom [CN/US]; 1 10 East Remington Drive #14, 
Sunnyvale, CA 94087 (US). SHAH, Purvi [IN/US]; 1608 
Queen Charlotte Drive #5, Sunnyvale, CA 94087 (US). 

_ BILLINGS, Lucy, J. et al.; Incyte Pharmaceuticals, 
Inc., 3174 Porter Drive, Palo Alto, CA 94304 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

18 November 1999(18.11.99) 



(54) Title: HUMAN PROTEASE MOLECULES 
(57) Abstract 

The invention provides human protease molecules (HUPM) and polynucleotides which identify and encode HUPM. The -invention 
also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also prov.des methods for treat.ng or 
preventing disorders associated with expression of HUPM. 



BNSDOCID <WO S 









FOR THE PURPOSES OF INFORMATION ONLY 








Codes used to identify S 


tates party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 


Albania 


ES 




LS 




SI 


Slovenia 




Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 




FR 




LU 


Luxembourg 


SN 


Senegal 






GA 




LV 




sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 




Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 




MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 






Republic of Macedonia 




Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 




MN 


Mongolia 


UA 




BR 




IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 




IS 


Iceland 


MW 




US 


United States of America 


CA 




IT 


Italy 


MX 




uz 


Uzbekistan 


CF 


Central African Republic 


JP 




NE 




VN 


Viet Nam 


CG 


Congo 


KE 




NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d' I voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 




KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazaksian 


RO 


Romania 






CZ 


Czech Republic 


UC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 








EE 




LR 




SG 


Singapore 







BNSDOCID: <WO_9936550A3_I_> 



INTERNATIONAL SEARCH REPORT 



PC i /US 99/00655 



t P rr R Tim75T CTMA cT2N9/64 C12N9/48 C12N1/19 C12N5/10 



C12N1/21 A61K38/48 C07K16/40 



According te International Patent Classification (IPC) or to b 



B. FIELDS SEARCHED 



IPC 6 C12N 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



EMBL/GENBANK DATABASES Accession no 
T29740, Sequence reference HS74011 
9 January 1995 

ADAMS M ET AL: "Initial assessment of 

human gene diversity and expression 

patterns based upon 52 million basepairs 

of cDNA sequence" 

XP0O2 103800 

the whole document 

TAMURA T ET AL: "Molecular cloning and 
sequence analysis of cDNAs for five major 
subunits of human proteasomes 
(multi -catalytic proteinase complexes)" 
BIOCHIMICA ET BIOPHYSICA ACTA, 
vol. 1089, 1991, pages 95-102, XP002103799 
figures ID, 2 

-/-- 



1-13,15, 
22,23 



DU 



Further documents are listed in 



j [ Patent family members are listed in 



° Special categories of cited documents : 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
■E' earlier document but published on or after the international 
filing date 

h may throw doubts on priority claimfs) or 



■P* document published prior to the international filing date but 




Date of the actual completion of the in 

26 May 1999 



Date of mailing of the intern 

eo. oa 39 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 P. 
NL - 2280 HV Rijswtjk 
Tel. (+31-70) 34O-204O, Tx. 31 6S1 epo nL 
Fax (+31-70) 340-3016 

Farm PCT/ISA/210 (second sheet) (July 1992) 



BNSDOCID: <WO_9936550A3J_ 



VAN DER SCHAAL C.A. 



page 1 of 2 



1 



INTERNATIONAL SEARCH REPORT 


PCI, US 99/00655 


<X(ContlRuartton) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category" j Citation of document, with mdjoatjon. where appropriate, of tha recant passages 


ReiavanttoolaiinNo. 


A 


EMBL/GENBANK DATABASES Accession no 
P56202, Sequence reference LYMP HUMAN 
1 November 1997 

BROWN J ET AL: "Lymphopain precursor" 

XP002103801 

the whole document 





Form PCTflSA/210 {oommuaaon of second steel) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Ir ational application No. 

PCT/US 99/00655 



B xl Ob rvations wh re ertain claims were f und una archable (Continuation of item 1 f first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 - B Sc^use they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 18-21 

are directed to a method of treatment of the human/anlmai 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2 ' SSuse they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out, specifically: 



□ 



Souse fhey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



B x II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This Internationa! Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers ail 
searchable claims. 

2. n As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3 I 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 

I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



fiTl No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-23 partially 



Remark on Protest □ The additional search fees were accompanied by the applicant's 

j | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1998) 



International Application No. PCT/US 99 /GQ655 



FURTHER INFORMATION CONTINUED FROM PCT71SA/ 210 



1. Claims: Invention 1: claims 1-23 partially 

Human protease molecule with amino acid sequence SEQ ID NO 
1, nucleotides encoding the protease, antibodies against the 
enzyme, antagonists or agonists of the enzyme and their use 



2. Claims: Inventions 2-12, claims 1-23 partially 

Invention 2 being a human protease molecule with amino acid 
sequence SEQ ID NO 2, nucleotides encoding the protease, 
antibodies against the enzyme, antagonists or agonists of 
the enzyme and their use; Invention 3 being a human protease 
molecule with amino acid sequence SEQ ID NO 3, nucleotides 
encoding the protease, antibodies against the enzyme, 
antagonists or agonists of the enzyme and their use etc... 
Invention 12 being a human protease molecule with amino acid 
sequence SEQ ID NO 12, nucleotides encoding the protease, 
antibodies against the enzyme, antagonists or agonists of 
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